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Gurrent Research Activities 


(Write uv of the work be ing ap out in the National Research 
Gentre on Dairy Chemistry, Na tal Dairy Research Centre, Karnal) 


By Prot, N.C. peehenhys F.N.As; 

National Research Centre on Dairy Chemistry, 
National dait, Research Institute, 
Karnal-132001. (Haryana) 


Our group is engaged in particular areas of milk protein research 
for correlating structure and function of these macromolecules, In the 
manufacture of certain milk products, proteins of milk like casein 
and its fractions and lactoglobulins play a very vital role in as- 
certaining the quality of the end products, For this purpose, studies 
on the confomnation of milk protein molecules using circular dich- 
roism and its relationship with the primary structure in the formation 
of caScin micelles, interaction with constituents in milk enviroment 
Simulating the conditicns-of milk technology arc being investigated. 
The peptide regions responsibie for eliciting function of the molecule 
in micelle formation and chynosin action are being studied using solid- 
phase peptide synthesis. By reorganising the milk constituents, a new 
infant food fron buffalo milk named ‘Humanized buffalo milk’ has been 
fomulated. 
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Gurrent Res Mm activities 


Differences in the structural organization of the two subunits of 
Escherichia coli ribosome 
(Write-up of the work being carried out in the Department 
cf Biochemistry, Banaras Hindu University, Varanasi) 


By Prof. D.B. Burma, F.N.Ao, 


Ribosome is one of the complex organelles of the cell which is the 
site of protein synthesis, FEarlicr it was believed that ribosome acts 
as an inert platfom for the assembly of amino acids into proteins but 
recent evidences have indicated that all the ccaponents of the ribosome 
are involved at different stages of protein synthesis, The ribosome 
of the bacterium Escherichia coli is composed of two different subunits, 
the large one containing 34 different proteins amd 2 RNA molecules while 
the smaller one contains 21 different proteins and 1 RNA molecule, 
Extensive work is being carried cut in the Molecular Biology Unit of 
the Department of Biochemistry of the Institute of Medical Sciences, 
Banaras Hindu University, Varanasi on the differences in the structural 
organisat ion of the two ribosomal subunits, It has been shown by _ 
enzymatic Studies, Spec trophotometric as well as Spec trofludrome tric 
measurements aS well as immunological approaches that the large ribo- 
some has an RNA-rich and protein-poor region which makes it behave 
differently from the smaller subunit in various respects, This region 
appears to be a fingerlike projection (stalk) as identified by imune 
electron microscopy in Lake's laboratory in California, U.S. 


eeRKRE KK KK KKK RKKER ER RR RRR KKK RKK KK EKER 


“~ 


: x 
x, Biology is truly a land of unlinited possibilities, de may ‘ 
x expect it to give us the most surprising infor-.ation and we 2 
. cannot guess what answers it will return in a few dozen e 
- years to the questions we hrve put to it, They may be of a : 
; ; 7 } Tr % iff 1 _ 
x. kind which will blow away the whole of our artificial stru n 
y cture of hypothes1s, By z 
x S. Freud, Beyond the Pleasure Principle 7 
a a : 2 ae * 7 
% (Source: Book entitled ‘Science and Human Life By : 
*: JsAeV. Butler’. 1957, p28) * 
< ee ere eb eo nee 
er ak KK KK RK RR RT KK EE KR EK HE 


wa 
* 
Y 
- 4 
' 
ee i I 
z a = 
a = 
é 7 oe > => 


2. = >< é « 


s' + 


2 eS 


wad Witnir ur sae: 
wh Ps te ie feet 


= 


> wii 
@ 4) 


or iui = hs 
“ vas on aa 


es 
5 iis! 


La it: ~~ a 
%.™ * >» «@ 


* 
Le ' 
‘ @ 
a y « 
6 
‘es 
a4 
: f 
’ 
s - . 
’ 
' 7 
Poa 
? - 
3 i 
; ==.% 
ef % rs 


° 
‘ > 


ae: 


Pat ee — aw 
aft ilaea ste Praean: 


i-2 2 


< ree 
Vy om 


> lal Vn * 
) » , 


az a\n 
a 
s 
‘ ae , 
” A 
$ 
7 
- FP vs) 
ahs 
& 
ena* 
a > 
¢ ® 
* ‘ Let 
r . 
“a > e* 
* e %y 
~ : 
- ~~ 


as a 
b 
: 
’ 
' 
i ’ 
. 
© 
na 
’ 
o 





> 
- ( 


J 


a” 


ee 


AL a> 


i. 


a 





Gurrent Research Activities 





Cytophysiolopical Researches on the Avian Adrenal Medulla 


By Prof. Ashok Ghosh, F.N.A.; 
Departme: of Zolog , 
University of Galatta, 


Calcutta. 


Avians Stand out among warm-blooded vertebrates in possessing an 


adrenal gland in which interrenal and medullary tissues are completely 


intemingled. 


secretion, 


Based on histochemical cytology and biochemical assay, 
avian species are fourd to contain Epinephrine and Norepinephrine in 
various concentrations reflecting a phylogenetic diversity in homonal 
Whether the two catechol homones originate from one or 
two cell types in majority of birds still remains an Open question, 
Characteristic mucoOpolysaccaarides have been found to be associated 
with the bird adrenal medulla, 


the avian catechol homones. ‘Thus, in birds norepinephrine appears to 
be an equally effective blood glucose - enhancing hormone when compared 
to epinephrine. 
homones has also been noted in this vertebrate group. 


RBarallel efficacy of both chatecholamines as pressor 


Our investigation emphasizes the important physiological role 


played by the adrenal medulla in avian reproduction and migration. 
The heat-protective action of norepinephrine and the regulatory role 
of ascorbic acid in epinephrine biosynthesis are also items of in- 
terest and the information adds to our knowledge On avian adrenome- 


dullary functions, 


Researches have defimitely revealed the dynamic behaviour of both 
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Gurre nt Research Activitics 


Skirted Granular Piies 
(Write-up of the work being carricd out at Central Building 
Research Institute, Roorkee (U.72.) : 7 


Although Stone cOlumns are oecomang pypuiar for reinforcing clay 
deposits, their use in non-cohesive scils is not so common. as recourse 
has always been taken to techniques like vibro-f\oatation, caipaction 
piling, use of explosive charges, This Instituco kas developed another 
technique called skirted granular piles which provides economical and 
technically feasible foundation in such scils, t involves constru- 
ction of skirted granular piles for reinforcing weak soils to imp rove 
Strength and limit settlements. 


The field studies on stress-deformation behaviour of a loose to 
medium, non-cohesive soil deposits reinforced with both plain and 
skirted gramlar pile have shown that the soils are capable of sustain- 
ing high loads for single or groups of 3 and 4 piles, The improvement 
was found to be about 280 percent for 3 pile group and 375 percent for 
4 pile group, Besides, the ultimate load was found to be mobilised at 
a deformation of about 20 percent of the pile dia, whereas the transi- 
tion of stress-deformation behaviour fran elastic to elastoplastic 
occurs at a deformation of about 7.5 percent of pile diameter. 


Non-cohes ive sub-soils reinforced with granular pile can provide 
economical foundations fow buildings as well as for other industrial 
structures, In addition theSe may be useful in reducing liquefaction 
potential in fine-to-medium saturated cohesionJess soils. If skirted 
in groups the retrieval type of foindations cou’d be of great advantage 
for foundations for oil rigs, Also buildings under distress due to 
excessive differential settlement could be strengthened by skirting to 
arrest further deformations, 
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The peptide hit parade 


LRF has become the object of inten ely competitive research because of 
its potential aphrodisiac effects, One prominent researcher claims that 
a company hired to analyze blocd Samples of inpotent men given LRF, 
stole the data for its own use, 


Beta-endorphin Seems to help the body turn off its response to pain 
much as morphine (oes, There is some evidence that acupuncture anesthe- 


sia and pain-relief placebos may work by bringing beta-endorphin or a 
similar chemical into action, 


Enkephalins, the smallest endorphins, take their name from the Greek 
words for “in the head." What they are doing there no one knows for 


sute, but they seem to share Some of the pain-relieving potential of 
beta-endorphin, 


Factor S, which has been studied by Harvard researcher John Pappenhei- 
mer and his colleagues, may be a Sleep~promoting peptide, Isolated 
from the brain fluid of goats and sheep that were forced to stay awake, 
this substance increase sleeping time when given to rabbits. 


Bombesin, first discovered inthe skin of the frog Bombina bombina, can 
turn rats fron wam-blocded to cold-blooded animals when injected into 
their brains. The chemical also seems to turn on the sympathetic ner- 
vous system, which regulates basic functions like the stress response 
and blood pressure, and may help determine whether calories in food are 
used to produce heat or stored as fat, Thus, speculates Marvin Brown 
at the Salk Institute, bombesin could form the basis of an antiobesity 
Cruge 


Somatostatin seems to have the Opposite effect from bombesin in the 
brain; it generally turns oii the sympathetic nervais system, Drugs 
based on this peptide may therefore be useful in lowering blood pre- 
ssure, 


Substance P is involved in transmitting pain signals from the body to 
the brain, If various technical problems can be Overcome, “an anta- 


gonist to Substance F could be the ideal anes thetic," according to 
physiologist Roger Wiceoll at the University OF California, San 
Francisco, 
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Brady kinin may play a similar role in pain transmission, Very low dos~- 


es of this peptide cause intense ;ain when imected. It may be the most 
painful substance known, 


Angiotensin, a peptide that regulates fluid excretion in the kidneys, 
makes experimental animals drink copiously when injected into their 
brains. It may also be used to develop new anti-hypertensive drugs. 


Cholecystokinin, originally discOvered in the intestine, appears highly 
concentrated in the brain's most evolved region, the cerebral cortex, 
Some researchers have Suggested that cholecystokinin normally carries 
the brain signal to stop eating, am that a deficiency of the peptide 
may lead tO obesity, Rosalyn Yalow, at Veterans Administration Medi- 
cal Center, Bronx, has found that the peptide is much less prevalent | 
in th brain of a strain of genetically obese mice than in normal niice,' 


Neurctensin shows a powerful analgesic effect in animal experiments, 
and a drug conpany is now testing a mmber of drugs based on this pep- 
tide to see if they are also effective pain-killers. 


ACTH, a peptide manufactured by the situitary gland, is also found in 
nerve cells in the brain, Over the past decade scveral studies have 
shown that people can learn and remenbe > better when they are given a 
smali fragment of an aGTH molecule by injection, M#utch researcher 
David de Wied has found that the peptides vasopressin and oxytocin can 
also aid learning and memory, The vesults are intriguing, but since 
most chemical models of learning anc memory have proved false, many 
researchers view these experiments with caution, 


(Science 80, 1, 1(Nov./Dec, 1979) p. 33) 
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Indian Science faile to meet basic needs of the country 
By «A. Vaidyanathan 


Anil agarwal‘s article on 'Indian Science' brought out several inter- 
eSting pcints. However, he has,failed to raise same basic issues. For 
example, while Indiq is spending money for nighly sophisticated tech- 
nology such aS Space and nuclear research, science and technology, even 
in their crudest form, have not reached the mass of Indian villagers, 
for whan hunger and Starvation are an every-day reality. iIndian scien- 
ce policy was not able to prevent the Bihar famine and recent floods 
and cyclone, disasters. It:has, however, led to the creation of burea- 
ucratic research institutions and to the mushroom growth of CSIR research 
laboratories, It is, in fact, only the continuation of a policy which 
existed in colonial times. Research institutions such as CSIR, the 
Atomic. Energy Commission ani the Defence Research Laboratories are pre- 
Stige institutions. Most Government bocies are bureaucratic institu- 
tions controlled by a few individuals, 


India has built up a Sizeable infrastructure for research and indus~ 
try, but technolopy for manufacturing common household goods, such as dry 
batteries or cOndensed milk, stil! has to be imported, Indian scien- 
tists have given no thought to the need of basic technology in their 
-.country, DeSpite the green revolution, agricultural wages have declined 
t or Stagnated in real tems. The population of cities is increasing ann- 
ually by about 5% because of the influx of the impoverished from the 
countryside, " 


The present attempts to formulate a science policy do not account 
well enough for education, The type of science education given in 
Indian unive rsitics is imported from western countries, and has no re- 
levance to Indian society, A large amount of money has been Spent on 
universities, research institutions and engineering colleges, dt the 
moment there are more than 3,000,0CO students in universities, more than 
one third of them beine science stu:nts. By tie end of i879 the 
figure will rise to more tnan 5 5 C0U, 000-6 


Indian universities have become factories for producing sige 
But why expand like this when there are not enough he for hoes ea 
already have degrees? Recently there were more than 0 000 app : 
for 4) vacancies; and for a few vacancies in apgeen ie sia banks t 2 
were sO many applica.ions that they had to be SOLS Crt Lie cae cra 
Unaaployment among graduates runs at more than Ale oe mae mane 
the situation is really alaming. Even though most ee ae 
de undergraduate science and technology Bn ae ably e 
tty bad. That of science,teaching in private Co ee wir acre 
affiliated to the universitics but run ona commercial basis a 


Ne 


ici alifications to 
below normal, Most teachers do not have sufficient qualification 
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teach at this level and laboratory facilities are very bad. 


Whet is the point of producing graduates who do not come up =v 
reasonable standards and who ¢o not serve any useful purpose in Indian 
society? Instead, science education should aim to teach basic ideas on 
amass scale, The standard of science teaching in schools must be im- 
proved before talking about undergraduate study. Most schools in small 


towns have to be content with spirit lamps, and experiments are not de~ 
vised to make maximum use Of existing facilities. 


It would, for example, be a good idea to use experimental kits 
(like those devised by the Open University) which could be stored in 
small towns, each store forming the nucleus of a Science centre. Mobile 
Service units, manned by trained teachers and operating from those 
centres, could go to villages ani explain to children, with the help of 
Simple experiments, the concepts of basic science and technology, So 
far Indian science education has no relevance to Indian society, 


Although a lot of noise has been made in favour of appropriate 
technology, it has failed to make any impact on rural development in 
Injia, This is because appropriate technology by definition is an in- 
cigeneous Sself-generating process arising as a reSponse to the econo- 
mic and social neeis of various forms and levels of society instigated 
and initiated by the users of existing technology. Such technclogies 
will not work satisfactorily until farmers have experience? the bene- 
fits of communal production and projects and are thus able te des ign 
and Operate such equipment, UnleSs the desire for change and for an 
appreciably higher standard of living takes place in the peasant comm- 
unities (which is happening among Punjab and Eariyana farmers) new tech- 
niques will not be accepted or exploited fully. 


At present the keystone of Indian scicnce ¢ jucation is elitism and 
personal achievement rather than socici responsibility; centralisation 
rather than dispersion; urban rather than tural aesthetic deve lopment, 
What is important and eSsential is that basic science and technology 
Should be oriented towards the necds of the Indian Society, Above all, 
the masses must be carried with technological development and not 
isolated from it, 


(Nature, 283, 5742 (Jan, 3, 1980) p,10) 


Science: Our Common Heritage 
By Kenneth &, Boulding 


€ Extracts ) 


ees iliusions can last a very long time, especially when they are of the 
sOrt that cisset be tested, but the ze is alway. a prob-bility thit illee 
sions that can be tesred wiil evencuasisy be found out and relabeled as 
Ee. 


e.ethe knowledge structure in the human brain consists not only of ima- 
ges of "fact," but also of a complex structure of preferences and valua- 
tions at least at three levels: preferences, or ¢°rst-order valuations; 
ethics, which is an evaluation of preference, especially those of other 
people; and ethical critique, which is an evaluacion of ethics,.. 


Science is a fuzzy set within the field of human knowledge... 


eeeouch cultural mutations take place fundamentaily as a result of 
ethical mutations, that is changes in the human vaiue system which are 
then transmitted through the culture that they created from one genera- 
tion to the next,.. 


..ethere is 4a constant potential tension between the scientific comm - 
unity, with its peculiar ethic, and the social enviroment in which it 
finds itself and which supports ite., 


...1£ this image changes unfavorably, the niche will begin to close, 

This could happen either because of the spread of illusions about 

scicnee Or, what may be more dangerous, the spread Of adverse realistic 
images. 1 ed 


_.2 It is important, therefore, to try to detect possible illusions 
about science, 

». experimental science is appropriate for the study of systems that 
have events of high probability, stable parameters, and isolable sub- 


sys CEMS. oe 
.. Measurement and logic are "general" me trode found in all sciences, 


in varying qualities... 
we Measurement is important in testing, especially as we move beyond 


the human scale... 

eee Quantification for the most part is a prosthetic device of te hue 
man mind... 

.. Fortunately, the principle that topological structures can be map- 
ped into a set. Of numbers enables us to perceive relationships in the 
topological structu1.s of the real world... 

...One can then classify the snages, theories, ami paradigms of the 
scientific community according to the degree to which they are truisms.. 
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Many of the "great laws" of science are empirical truisms,. «. 
..eIf we translate negative entropy _as “potential,'"' we'can State | 
it in the form that, if anything happens, it is because there is a 
potential for it happening, amd <*ter it has iappened that pees 
has been uSed:Upeece 


Enpirical regularities sometimes lead to the discovery. “of -theore- 
tical necessities, aS happened in celestial mechanics) 3, 
-. Without logical necessity, eh regularity is little ‘better 
than superstition,.. 


~».Zhe impact of science on the economy and on technology came surpris- 
ingly late... 


After 1860, however, we get an extraordinary period, in which the 
knowswhat of science is increasingly translated into the know-how of 
technology... 
...the niche for the automobile, however, was created by the oil 
induStry... 


-.-The enormous increase in agricultural productivity on which a great 
deal of our development depends would have been impossible without 
scientific genetics... 


e..zhe intense fear of recombinant DNA, the fear that the biological 
sciences could let loose previously unknown plagues which will deci- 
mate the human race is perhaps only 99 percent irrational amd the 1.0 
percent is worth worrying about... 


Undoubtedly, the greatest social cost of science’ has been its use 
in the development of weapons and the means of destruction... 
-..JuSt aS gunpowder made the medieval castle indefensible, so the 
nuclear missile has destroyed the unconditional viability of the 
national state... 


Nevertheless, science is also the greatest hope of fi human race,.. 
«-eThe increased political repression which.cisorder! so often bri ngs 
about is itself a threat to science. We saw this in the destruction 
of genetics by Stalin, the crippling of science in China during the 
Cultural Revolution, and what looks like the total destruction of what- 
ever scientific conmunity there was in Cambodia. ., 


.-ethe scientific community itself must evolve, 
sense of se misston and its ethic,., 

-. lt needs to develop within it a discipline of "nomative science" 
which will take the study and critique of human valuations seriously... 


It needs a renewed 


(Science, 207, 4433(February 22, 1980) pp.831-36) 


Distributing poverty more fairly 
By Jce Hanlon 


“When a country Like mine prevents a few individuals from exploiting 

others , Or tries to give priority to rural areas, we are doing only one 
thing. We are distributing poverty more fairly." This comment was 
made by Julius Nyerere, president of Tanzania, which, with an annual 
average income per head of $190, has a lot of poverty to distribute. 


Nyerere was speaking in July at WCARRD, the World Conference on 
Agrarian Reform and Rural Development, But this has been a year for UN 
development conferences, with UNCTAD (trade and develepment) in the 
Spring and UNCSTD (science and technology for development) in August. 
dénd his remarks are equally applicable to all of them, As are his vi- 
ews of UNCTAD: “another example of the determination of the rich to re- 
main rich, and to go on getting richer at the expense of the poor," 


All three conferences have had the ritual promises about the in- 
dustralised nations helping the poor to develop, But these fine words 
Cannot mask the fundamental overriding point- the tems of trade for 
the main agricultural exports of the developing countries have steadily 
worsened over the past two decades, For example, in 1960 the rubber 
producing countries could import six tractors in exchange for 25 ton- 
nes Of raw rubber. In 1965 it was dovn to 3,5 tractors, By 1975 only 
two tractors could be bought with the same amount of raw rubber, 


This is not an isolated example - it is the norm, Yet, as FAO 
(the UN Food and agriculture Organisation) pointed out ina recent re- 
port, the poorest countries "were hit by sharply rising costs of fer- 
tilisers, manufactured goods, and baSic foodstuffs at a time when the 
real prices for their exports were falling." thus, despite conference 
promises, the poor countries must run harder just to stay in place, 


Science amd technology are vital to development, But far from 
providing the solution to the worsening terms of trade, science and 
technology are caught up in it. Scientists like to think that they 
are producing knowledge for the general store, and that it will he p 
everyone; knowledge is said to be the great leveller. Yet worsening 
tems of trade mean less foreign exchange. Which in turn means that 
the department (or even the university) subscriptions to Nature or 
New Scientist, already shared by dozens of scientists, cannot be re- 
newed. Even apparently freely available knowledge is, it seems, not 
so freely available, And vital equipment amd chemicals needed by local 
researchers to apply general knowledge cannot be bought for lack of 
money. 


Some would argue that rather than just being caught in ee a 
ing gap, science am technology are in fact the cause of it, sed i 
energy. It was our application of science am technology to the Cc ‘ a 
trol of water, coal, and oil that gave our development sic itn Bes t. 
Solar energy is the major resource in the developing countries, . ict oe 
tend to be nearer the Equatcr, But who controls tveat riche amt ia ie 

Ontd,. ~--- “a 


The developed nations and the multinational corporations, dnd they are 
using existing patent legislation to ensure that the developing coun- 
tries don't get a look in. 


Batent rights and control of technology are central to UNCTAD and 
UNCSTD, and the developed nations and the multi national corporations are 
not giving way. Instead, the multinationals are continuing, as atere 
put it, "their manipulations to increase the wealth of the already rich 
at the expense of the desperately pvor". 


The North-South gap is getting wider-in direct proportion to the 
frequency of UN conferences intended to reverse this trend, To those 
in the developing nations, the scientists and technologists of the de- 
veloped nations are increasingly seen as a vital Support for wide ning 
the gap. Far fron creating knowledge to bermefit all mankind, they are 
Seen aS creating knowledge to help the few exploit the many. 


It may be that just as scientists and engineers took the lead in 
development in the North, so they must take the lead in develOpment in 
the South. But this time, the lead cannot just be technical - it must 
be political as well. 


(New Scientist, 83, 1170, (August 30, 1979), pp.672-73) 


& hydraulic push for solar enerpy 
( Extract ) 

‘the seasOnal variation of solar power in Europe could be Overcome by com- 
bining a systan of solar heating with another “natural" energy source 
that also has seasOnal fluctuations but whose cycle is out of phase 
with that of solar energy. One possibility is a hydro-photovoltaic 
plant, <At a meeting of the UK branch of the International Solar Energy 
Society last Friday, Guy Smekens, of the Belgian group Energies Nou- 
velles et Environement, des¢ribed such a scheme for generating "peak 
power" ~ electricity when demand is highest, and its value is, there- 
fore, greatest, Smekens wants to use the fact thet solar energy is at 
& Maximum in summer whereas hydraulic energy peaks in winter, 


@ big disadvantage of any energy system that is not always reliably 
available is that there has to be a back-up power supply to take over 
whe n there is no sunlight, for example, Thus solar energy sys tems will 
Save only on fuel costs, and not on the capital cost of building con- 
ventional systems - this money still has to be spent, Fuel savings 
alone rarely make "renewable" energy technologies economically can- 
petitive. aA combined hydro-photovoltaic plant could, says Smekens, 
be reliable enough to remove the need for standby supplies, 
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And Such a system could, says Smekens, be econcnically competitive 
at solar-cell prices significantly higher than those required to make 
photovoltaic solar energy cost effective on its own. At the moment 
solar cells now cost between $5 and $15 per peak watt, The US Jepart- 
ment of knergy nas a programme whose goal 1s to wt this to 90.15 to 
$0.5 per peak watt by 1990 - this is the sort of price at which solar 
cells would begin to compete with comventioml «‘ectricity supplies in 
much of Europe, Smekens believes that his apprOach could be econani- 
Cally feasible at solar cell costs of the order of $0.8 to $1,3 per 


peak watt. ‘he US DOE hopes to achieve this cost level aroun’ the mid- 
1980s, 


(New Scientist, 84, 1175 (October 4, 1979), p. 6) 





Analyses of historical data suggest Sun is shrinking 


; (Extract ) 
At high moon on every clear day Since 1750, astronomers at the Royal 


Greenwich Observatory have been measuring the diameter of the Sun, The 
quantity is a by-product of a more fundamental measurement, which is to 
detemine the precise position of the center of the Sun with respect to 
the stars. To do this, they record the time at which each limb of the 
Sun crosses the fixed meridian wire of an instrument. From the same 
data one can then calculate the horizontal solar diameter from the 
known rotation rate of the Barth, 


By analyzing data from Greenwich in the period 1836-1953, John A, 
Eddy (Harvard - Smithsonian Center for Astrophysics and High Altitude 
Observatory in Boulder) and dram 4, Boornazian (a mathematician with 
S, Ross ami Co, in Boston) have found evidence that the Sun has been 
contractine shout 0.1% century during that time, corresponding to a 
shrinkage of about 5 feet/hour, And digging deep into historical re- 
cords, Eddy has found 400-year-old eclipse obServations that are 
consistent with such a shrinkage, Oddy and Boc nazian reported their 
results at the 4merican astronomical Society meeting held in Wellesley, 
Massachusetts in Jure... 


(Physics Today, 32, 9 ( September, 1979} pp.1/-21) 


Bee poison is sweetness itself 


‘ 


Bee colonies that survive the winter may suffer what beekeepers call 
“spring dwinding" which may result in the death of even strong colonies, 
Allen Sylvester of the Bee Breeding Stock Center Laboratory in Los Ange- 
les Suggests that a hitherto unsuspected cause of spring dwindling may 

be the types of sugar that occur in the nectar of some flowers that the 
bees visit (Journal of Economic Entomology, Vol. 72, p.61). 


Most nectars are dilute impure sucrose solutions, but some contain 
lactose or galactose both known to be toxic to bees. To find out if 
bees can detect these toxic Sugars, Sylvester caged batches of young 
bees, and offered each batch either Straight sucrose syrup, or Sucrose 
Syrup laced with lactose or with galactose, both of which are known to 
be toxic to bees, Bees can stOre any Syrup taken but not consumed, 


Inevitably, sane of the bees died, but even allowing for the casu- 
alties, Sylvester found that the bees took much less of the laced sy- 
rup than the straight sucrose, While the experiment demonstrates 
. nothing about bees’ preferences, it doeg show that in conditions of 
plenty, they can avoid the toxic sugars,’ However, when honey stores 
are low, foraging bees may be less choosy, By gathering toxic nectar 
they may accelerate the colony's death. 


(New Scientist, 83, 1165(July 26, 1979), p.288) 
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Flying fast 


The Garrett Corporation of Califomia has claimed a radically new app- 
roach to the construction of flywheel-driven vehicles (BP 1 534 eh ee 
A flywheel helping tO power a car or bus is an old idea, It offers 
the obvious advantage that energy gained during downbill travel or 
braking can be stored tO power subsequent acceleration, But there are 
problems in tuilding a wheel that stores sufficient energy to be of 
practical value, 


To be an efficient store, the wheel must either be very heavy or 
rotate very fast, In either case there is a risk that the wheel will 
distort and disintegrate, The proposed new anproach is to make a 
lightweight wheel in such a way that its shape varies according to its 
Speed of rotation, The ideal shape for rapid revOlution is only obta- 
ined when the wheel is rotating very fast, . 
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An aluminium "spider", similar to the Steering wheel of a car, 
carries a number of rims, each looking like metal tyres, These rims 
are mested one over the other, At rest, the rims are in the shape 
Of a slightly rounded square. But at high epeed, centrifugal force 
forces them into the ideal circular shape. 


The inventors argue that the energy stored in a flywheel, propor- 
tional to the mass of the rim, is proportional to the square of the 
rotational speed. So their novel approach, which enables. a light | 
wheel to reach a very high <pee7 without distortion and disintegration, 


Should be more effective than past attempts at increasing the wheel 
maSs without attending to other design factors, 


(New Scientist, 81, 1148(March 29, 1979}. p.1036) 


Science, Technology, Develop aent, and Enviroment: The Emerging Synthesis 
By Mostafa Kamal Tolba 
(Extracts ) 


--.The ams race is claiming colossal financial resources - US$ 40 mili- 
ions per hour + which could be effectively utilized to mobilize sci- 
entific and technological ‘breakthroughs’ to solve development problems, 


The ams race is also a drain on available human resources: some 
half-a-million highly trained scientists and technicians and more than 
7C million others are used to produce means of destruction rather than 
means of production, These highly-qualified and -trained people are 
alienated from the real values and needs of their society. 


The international caonmunity should seriously search for, and ur- 
gently agree on, means of releasing most of these resources which are 
currently squandered on the arms race, These, if ensured as addi- 
tional resources with due contimation, could bring a major change 
of perSpective, in the form of new scientific and technological solu- 
tions, to persistent and potentially explosive problems of development, 


(Enviromental Conservation, 6, 4(Winter 1979) Ppe 253-55) 


Climate and Economic Deve lopment 
By Asit K. Biswas 
(Ex tract) 


Climate is an important parameter that should be considered in any 
theories Of economic development, especially in the bEcptce and sub- 
tropics, The Physical, social, economic, cultural and institutional 
conditions are very different in the tropics to those in tempc vate 
scones, Development plans for the tropical countrics muse cvisscer ‘ 
these special characteristics, and then devise ways to ma ximize each 
country's assets and minimize its liabilities on a long-term sustain- 
able basis, 


(The Ecologist, 9, 6(Sept,/Oct. 1979) p. 188-95) 
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The dynamics of Scientific manpoyes vm eufpué 
by MJ. Moravesik amd Sy5s Gibson | 
(Summary ) 


Barticulary with developing countries in mini, a dynamical model is 
developed for predicting scientific production in the future, using 
some empirical ami phenomenological knowledge about the attriticn pro- 
cesses that affect scientific productivity, A general mathematical 
scheme is formulated and then a number of numerical examples are 
given, It is shown that. the naive models (used very prevalently at 
the present time) are likely to overestimate future production by as 
a factor of ten compared to more realistic predictions. In fact we 
show that an exponential increase in scientific production does not 
occur under all circumstances, but Only if the quality of the scien- 
tific manpower is high, If the opposite is true, production might 
even decrease exponentially with time, unless shored up by a cons- 
tant importation of foreign scientists, A mumber Of policy consequen- 
ces are derived from the results, involving the degrees of importance 
of education abroad, of education locally, of the acquisition of fore- 
ign scientists, of quality in science-building, and the inevitability 
of acquiring some research-wise 'deadwood' scientific man-power that 
miSt then be utilized in other ways, 


(Research Policy, 8, 1@January, 1979) Pp.26045 ) 





History of Scicnce Losing Its Science 
By William J, Broad 


Orce a highly respected field that focused on the conceptual evol- 
ution of scientific ideas, the history of science is losing its z2rip 
on Science, leaning heavily on social history, and davbisang with 
shoddy scholarship, 


That, at least, is the situation as seen by Charles C, Gillispie, 
a historian of science at Princeton University who spoke at the adaS 
annual meeting. Gillispie warned the attending scientists to keep a 
close watch lest the field fall prey to those who would use history 
against science, 


Take a recent round table at the Princeton University school of 
political science, for example, "Do scientists have blood on their 
hands?" was the title of a discussion on the history of atomic weapons 
that Gillispie attended on a whim, The predictable conclusion, he 
Said, was that they do, "There was nO one present, either on the 
panel or in the audience, who knew how the technical prospects for 
atomic weapons appeared to the physicists concerned at any of the jun- 
ctures at which they scught to make known the possibilities, The 
atomic bomb was treated as a foregone conclusion from the moment 
Hahn and Strassner split the uranium atOm ~- though none of the pane- 
lists had the least idea what in fact had happened, and only a vague 
idea of when it happened," 


Less odious but still troublesome to Gillispie are social histo- 
ries that ignore science altogether, such as studies that deal with 
the role of women in a particular scientific institution but omit 
their actual scientific work, ‘The effect," he says, "is a little 
like a social history of Philadelphia in 1776 which never mentions 
political theory and where the signers of the Declaration of Indepe n- 
dence are men about town,” . 


Another treni, he said, is that scholars foais on the personal 
anc anecdotal: Newton on alchemy rather than on notion. Kekule's 
snake dance rather than the benzene ring, Darwin's neurosis rather than 
his marshaling of evidence, Some so-called scholars focus on scan- 
dal, Did Mendel really falsify his data? Did Hale really hate his 
wife? “These scholars," says Gillispie, "have a lust for just tne 
sOrt of thing most rigidly ruled cut of court in the science we do now- 
the irrational, the personal," 
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Gillispie's position, unusual for having been taken in public, is 
privately expressed by many old-school historians of science, When the 
field was first founded, many of these scholars were themselves scien- 
tists, after studying mathematics, a "hard" science such as astronomy 
or physics, am the modern languages in which science was transmitted, 
they learned Greek, Arabic, and hatin. They studied old texts. George 
Sarton, who helped found the field shortly before World War I, is said 
to have been perfecting his Mandarin in his late 60's, 


During the past two decades, however, students of science history 
have tended to be political scientists who know little of science amd 
its history am who focus on the social implications of science, 
"Feelings here are So Strong," Says Gillispie, "and the science so te- 
chnical, that any thought of controlling judgement of the events by 
knowledge of the science is normally abandoned at the outset, The 
more Sensational the title, the less the sensitivity to the recipro- 
city of the influences between physics and politics or war, and the 
grosser the depiction of scientists as hucksters of weapons and res- 


earch," 


Though Gillispie says there is doubtless much to be learned from 
this approach, the trend is Sometimes taken to extremes, “Scientists 
should pay attention to what historians and other social scientists 


are making of their enterprise. 


They should exercise a measure of 


vigilance, at least over the references to technical matters that even 
the most externally minded commentators cannot altogether avoid," 


(Science, 207, 4429 (January 25, 1980) p. 389) 
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«ee "For Rene Dubos, a purely technical and scientific appro- 
ach to the solution of human problems, enviromental or 


"According to Dubos, 


“whose own accomplishments range from discovering the pre- 
cursors of the first commercial antibiotics in 1939 to 
writing more than 290 books on scienca and culture... ‘If 
the scientist doesn't start with a sense of mystery, he 
doesn't start. For Dubos, who is a deeply religious man... 
the answers which science gives serve less to dispel my- 
stery frun life than to heighten our.sensitivity to it," 
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The Ecology of our Science 
By Lynn white Jr, 
(Extracts) 


+eeEvery age - doubtless including our own - holds Operational ly sus- 
taining beliefs which other ages reject contemptuously as superstitions,.. 
e+.Medieval astrologers proguced a considerable literature calculating 
tidal variations in tems of the relative pOsitions of sun and moon, 

In modern times it became possible to estimate similar tides in the 
earth's crust. Very recently these tides have been studied to deter- 
mine their effect on the motion of great continental and oceanic plates 
that cover the earth,.. 


.-.the entire history of science shows that, in varying degrees, much 
that even the greatest dead scientists believed to be fact is tOday ei- 
ther false or else ‘somewhat less than factual, perhaps even super- 
stitious. It follows that what the best scientists today believe to 
be fact will suffer the same fate... le 

++.Since all of us yearn ~ often unconsciously - for stability, perhaps 
scientists are particularly vulnerable to the sin of finding super- 
stition in other people and only trmth in themselves... 


--ethe problem is not public ignorance but public alienation, More- 
over, the chicf reason for this alienation is the reluctance of most 
professional scientists to be as objective about themselves, their 
values, their goals, and their intellectual methods as they claim to 
be about interpreting specific data. 


sein January, 1610, Galileo, using his own improved model of the new- 
ly invented Butch telescope, saw the four chief satellites of Jupiter 
and rushed the news into print within two months, At almost the same 
time a Careful German astronomer, Simon Mayr, likewise claimed he 
Sighted Jupiter's largest moons through a telescope and baptized them, 
including Ie, with their present names, Galileo had previously feuded 
with Mayr calling him a poisonous reptile amd enemy of all mankindeNow , 
furious again, he charged Mayr with plagiarism and, indeed, with never 
having seen Jupiter's moons, Mayr‘s tables of the mean motions of 
those satellites, however, were more accurate than Galileo's and were, 
in fact, published earlier. 


..eMoreover, by finding varying spots on the face of the sun, Galileo 
proved that change in fact occurs in the heavens, Thus he unified 
celestial and terrestrial physics ami showed that the idea of in- 
herent perfection is irrelevant to the scicnces,e. 


In fact, the history of global science - al though still inade - 
quately researched - seems to indicate that great, scientific traditions , 
after long periods of productivity, at last decay, They decay preci- 
sely because they do not, or cannot, concern themselves with what has 
come to interest most people in their civilization... 

From the fifth century B.C. until well into the sixth century A.D., 
Greek science continued to be creative,.. 


Contd, ---- ar 


.. Christians were not hostile to science - the last great scientists 
of that epoch, like Philoponos ami Anthemios, were Christians. But 
most Christians expected the imminent end of the world. Only the indi- 
vidual soul am God were permanent... 


Islamic science emerged at the end of the eighth century in Tyaq 
with a sudden explosion of Arabic translations of scientific works ei- 
ther fron Greek or from Syriac versions of Greek originals, Some mater- 
ial fran Sanskrit also foun! new readers in Arabic, With amazing speed 
scientists writing in Arabic began to achieve original results that in 
many fields went far beyond those of the Grecks,.. 


...in Western Europe between about 1125 and about 1275 remarkable mm- 
bers of Arabic texts appeared in Latin... 

«sein the carly 13th century in Cairo Ibn al-Nafis discovered the pul- 
monary circulation of the blood, No rumor of this reached Europe until 
the middle of the 16th century when it was mentioned by the Spanish 
physician Michael Servetus, Had it been known earlier, William 
Harvey's great discovery in the 17th century might well have been anti- 
cipated... 


Ig the health of our Western science is to be maintained into the 
deeper future, we need new kinis of communication between scientists 
and the rest of us, and communication in a new mood... 


«..Modern science has been produced chiefly by two instruments: mathe- 
matics and the laboratory, Mathematics plays a part in ecological 
research, but conclusions rest on an almost aesthetic perception of 
the counterpoint among a vast array of qualitatively different quan- 
tities of both organic and inorganic beings... 


~+eAt a time when science and engineering have combined so amazingly 
both to sustain and to endanger Hono sapiens, those of us who are not 
sciemists have a duty as citizans to develop an informed opinion on 
each issue of national or local science policy, Science is no longer 
just a matter for scientists, The basic dictum of democratic law i; 
applies: "What touches all must be ratified by all," 


(Science 80, 1, 1(Nov./Dec., 1979) pp.72-76) 





Venus and Science's Fringe 


The planet Venus is the pivotal object in the grandest catastrophe 
theory of them all, Immanuel Velikovsky, who died at the age of 84 last 
17 November, envisioned Venus as an awe-inspiring vagabond of *ne solar 
system, Ri pped from the core of Jupiter more than 2600 years agO, the 
comet-like Venus caused havoc inthe inner- solar system as it careened 
by Barth before finally settling down in its present orbit. gecording 
to Velikovsky and his supporters, Venus still bears vestiges of its — 
fiery origin and subsequent travels, 


Spacecraft missions to the planets have provided new but not al- 
wayS convincing arguments for the supporters of Velikovsky in their 
Sometimes heated exchanges with eStablishment science, The Pioneer 
Venus mission is no exception, but the defenders of the fringe may act- 
ually be in a smaller corner than before Pioncer, 


The inability of scientists to find a complete, conventional ex- 
planation for the high temperature of Venus's atmosphere (see story), 
would Seem tO leave an opening for Velikovsky supporters. Because of 
its origin in the core of Jupiter (where scientists believe the ten~ 
perature to be 20,000°C) Vemus is a Source of heat, according to 
Velikovsky. He wrote in 1967 that the ashen light, a brightening of 
the dark side of Venus sometimes seen from Earth, "seems more properly 
to be incandescence glowing through the (cloud) envelope." He also 
Suggested that “its bcdy was all molten or plastic not so long ago," 
Current reports of an apparent flow of heat up from the surface into the 
lower atmosphere might soon be used to support such a thesis, but ob- 
Servaticns from the Pioneer orbiter suggest that the planet as a whole 
is not acting lile a radiator. 


The orbiter instrument meaSuring the absorption and radiation of 
energy by the planet has not found that Venus is losing any more heat 
that it is absorbing from the sun, Although the precision of the mea- 
Surements (‘415 percent) is not yet as great as it will be, Frederic 
Taylor of the Jet Propulsion Laboratory in Pasadena believes tuat there 
is little room left, if any, for a source of heat on Vems, 


Velikovsky assumed for various reasons that "Venus must be rich in 
petroleum gases... Venus must have hydrocarbons ard carbohydrates in 
its clouds. "Supporters claimed that early reports of possible high 
levels of methane in the Vemsian atmosphere substantiated the Velik~ 
ovsky prediction, but Pioneer team members now aSsume that the met~ 
hane was mostly in the mass spectrometer, not in Vemus's atuosphere. 

A duplicate instrument in a methane-free atmosphere in the laboratory 
alsd saw large omounts of methane, apparently because methane used as 
a calibration gas was recycled through the instrument. Between the gas 
chromatograph and the mass spectrometer, the only hydrcecarbon dete- 
cted in the atmosphere was ethane at a concentration of a few parts per 
million, Even when the mass spectrometer sucked in a cloud droplet, 

no petroleum hydrocarbons or carbohydrates appeared, 


The picture of Venus aS a planet of mountains, bread craters, ex- 
pansive plateaus, and towering volcanoes, which is being supported by 
the crbiter's radar mapper, is receiving less attention than f2at and 
hydrocarbons. David Morrison of the University of Hawaii has sugrested 
that all of these features indicate that Venus's cmst was not recently 
molten or plastic but is rigid, Harold Masursky of the U.S. Ceologica i 
Survey in Flagstaff has also suggested that at least some parts of the 
crust are very old because it would have taken miilions of years to 
accumulate the large craters already tentatively identified, 


Although numerous counterarguments will undoubtedly be made to 
these establishment interpretations of the Pioneer Venus data, few con- 
verts to the fringe position are likely, In the long mn, the mmber 
of cOnverts is probably the best meaSure of the power of the catas-~- 
trophists' arguments, During less than a decade, the once-ridiculed 
idva of moving continents won over nearly the entire earth seience 
community, After 18 years of Spacecraft Studies of Venis, the fringe 
still stands alone, - §.-.-. 


(Science , 207, 4428 (Jan.18, 1980) p.293) 
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New Pettern of Development? 
André Danzin in Impact of Science on Society 
29(3):201-10, Jul-Sept 79 


x 

x 
eee A considerable fund of scientific and technical know- ° %* 
ledge has been accumulated over the past 100 years, What * 
ought to be done is to use this knowledge to satisfy necds % 
that have been identified as fundamental for man today, in 
Without in any way claiming that it is the chief pricrity, x 
the need to find alternative sources of enerrsy is obviously 
one of the most important issucs... Many other similay 
examples could be quoted in agronomy, the food industries, 
the development of ocean resources, and in the field of com- 
pound materials, Until now, applied research has taken 
relatively Little account of the specific needs of the 
developing countries, It is a handicap but also an asset 
Since a relatively unexplored technological speciality is 
usually rich in potential," 


(Source: Current Contents - Life Sciences 
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Accreting Neutron Stars, Black Holes, and Degenerate Dwarf Stars 
By David Pines 
(Extracts ) 


«. Observations of ccnpact X-ray SOurces have Served as a great sti- 
mulus to theoretical astrophysicists, Particular attention has been 
focused on a class of models which involve a compact object - a neutron 
Star, black hole, or degenerate dwarf star - that is accreting matter 
fron a nearby "normal" companion Star going through a phase in its stcl- 
lar evolution in which it is losing mass 


eee In this article, following a brief review of our present under- 
Standing of accretion flows toward magnetic neutron stars; black holes, 
ami degnerate dwarf stars in binary systems, I consider the current out- 
put of the compact x-ray source "cosmic laboratory" and indicate some of 
the promising future avenues of investigation, with particular focus on 
those fundamental questions in physics which may be illuminated by such 
S tudies @es 


+. in the case of neutron star fomation, and possibly also black 
holes, some of the energy given off in the stellar collapse will, in the 
form of visible light, be observable on: che .eoweh co qvsupesivewse 

Tf, on the other hand, the rotating magnetic neutron star is acc- 
reting matter from a nearby companion Star, it may be visible as a 
pulsating x-ray Stat, Far from the Star its magnetic ficld will not 
influence appreciably the flow of accreting matter,,since it is scree- 
ned out by currents induced in the infalliry material. I£ the matter 
poseorsen sufficient angular monentoum, it cannot fall directly toward 
the Star, but rather will tend to form a disk, made up of particles 
gradually spiraling toward the Star on Kepler-like orbits, Suffi- 
ciently close to the star, the stellar magnetic field is strong 
enough to force the accreting matter to corcotate -with the star at its 
angular velocity,—“= )... 


Because no radiation can escape its intense gravitational field 
(hence the name black hole), a black hole in isolation is not obser- 
veble, Its properties (mass M, angular moncatum J, charge Q) can, in 
principle, be detemined by their effect on matter which is accreting 
onto it or, in the case of its mass, through the influence of its gra- 
vitational field on other stars in its vicinity, X-rays offer an exe 
tremely valuable diagnostic tool for the identification of a possible 
black hole... 


Chaotic rapid t-ne variability has been viewed as a likely sig- 
nature of a black hole... 


...accreing degenerate dwarfs form an important class of galactic 
X-ray SOUrCeS... 


It should be emphasized that in all three cases, accreting neutron 
Stars, black holes, and degenerate dwarfs, one is faced with the cha- 
llenging problem of constructing a sclf-consistent solution for the 
emission region, where there is significant coupling between the emer- 


Mine radiation ani the accreting plasma, Same of the physical — 
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processes which must be taken into account in order to realize this 
goal are described, for the case of neutron Stars and degenerate 
dwarfs, in the following Ssections,-- 


Extensive theoretical studies have shown trat neutron Stars with 
amass of-1.4M have radii of the order of 10 tu 16 km; a solid outer 
crust ~ 1 to 5 km thick containing increasingly neutronrich nuclei in 
a periolic array, free electrons, and free neutrons; ant a liquid in- 
terior that begins at dcnsitics somewhat less than «:, and contains 
largely superfluid neutrons... 


At least three distinct hadron superfluids are expected inside 
neutron Stars: 


1) Jn the inner part of the crmst (corresponding to densities 
4.3 x 102 */< 2x 10'% g/a’), the free meutrons, which coexist 
there with the neutronrich nuclei, probably form a Sx, paired 
Superfluid... . 


14 4 
2) In the quantum liquid regime (gq 2x 10 g/a'), where the 
‘crustal nuclei have dissolved into free neutrons and protons, the 
neutron superfluid is likely in a * B., paired state (68) containing 
a vortex arraye 


3) The protons in the quantum liquid interior are expected to be 
Superconducting, again in consequence of the strong attractive 
hadron-hadron interaction, .. 


(Science, 207, 4431 (Feb, 8, 1980 ) pp. 597-605) 





First measurement of gas phase sulphuric acid in the stratosphere 
By Arnold & R, Fabian 
Summary 


Sulphuric acid is thought to be the most important nucleating agent 
in the stratosphere am thus has a key role in the formation of the 
Stratospheric aerosol layer (‘Junge layer') . As the latter at least 
temporarily influences the Barth's radiation budget and thereby the 
Earth's climate , sulphuric acid is a very important stratospheric 
trace gas, The formation of Stratospheric sulphuric acid is consi- 
dered to proceed via a not yet fully determined photoreaction chain, 
Strating fron S07 (ref.6), Sulphur dioxide, in turn, is thought to 
result from COS and possibly also from CS3 being transported fran 
the troposphere irt> the stratosphere , Direct SO) injection is 
also possible, We report here the first measurement of gas phase 
Sulphuric acid abundances in the Stratosphere. Our method relies on 
a recent composition measurement of Stratospheric negative ions 
wnich revealed the presence of species containing sulphuric acid 
molecules attached to Hso4 Core Cons, 


Glaturc, 2835 5742 (Jaan,3, 1980 ) PPe 55-57) 


North Atlantic oceanograph 
a ss aphy as possible cause of Antz ey : a 
eutrophication 6 P Antarctic glaciation an! 
By Detmar Schnitker 
(Abs tract) 


Tarling Suggested that ice ages may occur when continental blocks occu- 
py polar positions, isolating the pole fron oceanic influences, am when 
nearby seas are available to provide moisture for the build-up and main- 
tenance Of polar ice caps, Such conditions gradually became establisnet 
in the Southern Hemisphere where the present ice age began 13 Myr ago. 
The Cenozoic ciraim-Antarctic geographic and oceanographic evolution has 
been recently summarised by Kennett , I report here that circun- 
Antarctic palaeogeography amd palaeoceanography alone were insufficient 
to lead to the Antarctic glaciation. aA model is presented that suggests 
that the fimal triggering ev2nts took place in the North Atlantic, 


(Nature, 284, 5757 (April 17, 1980) pp.615-16) 
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M.L. Roonwal (Zoological Survey of India, Paota, Jochpur ) - 
in Journal of Scientific & Industrial Research 3812): 
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..e'How do we recognize excellence among scientists? There * 
are various means to,,.distinguish genuine scientists from % 
the imposters, It should not surprise us to find that, with = 


phenomenal growth in the number of scientists and scientific a 
opportunities, there is not an inconsiderable number among a 
them who wecr science but as 4 fig leaf tO cover their mked- 2 
ness, There are scientists who, after a period of gemuine 
scicntific rese2rch, take on the burdens of administering 
scientific departments or projects which may be as huge as : 
the 'Moon Programme,‘ ‘They are not to be blamed for this ; 
diversion, The running of these highly technical programmes a 
and institutions can be done only by experienced scicntis esa t 
(Sources Currents Contents = why. Chem, & Larth Sciences 
29 15 (april 14, 1980) pe 17) 
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Research, Innovation, and Univers ity-Industry Linkages 


By Denis J. Prager and Gilbert S, Omenn 
(Summary ) 


Carter Administration actions to enhance basic research and stimulate 
intustrial innovation have focused attention on the importance of formal 
university -industry cooperative relationships in science and engi nee ring. 
We have examined the status of, and potential for, university-incustry 
research consortia am reSearch partnerships and the current and pros- 
pective roles of the federal government in stimulating such relationships. 


(Science, 207, 4429 (Jan, 25, 1980) pp. 379-84) 





East Pacific Rise: Hot Springs ani Geophysical Experiments 


(Summary ) 


Hydrothemal vents jetting out water at 380 ~~ 30 C have been discov- 
ered on the axis of the East Pacific Rise, The hottest waters issue from 
mineralized chimneys and are blackened by sulfide precipitates. These 
hydrothermal Springs are the sites of actively forming massive sulfide 
mineral deposits. Cooler springs are clear to milky am support exotic 
benthic communities of giant tube worms, clams, and crabs similar to 
those-found at the Galapagos spreading center. Four prototype geophy~ 
sical experiments were successfully conducted in and near the vent area: 
seismic refraction meaSurements with both source (thumper) and recei- 
vers on the sea floor, on-bottom gravity measurements, in situ magne- 
tic gradiometer measurements from the Submersible Alvin over a Sea- 
floor magnetic reversal bounda@ys and an active electrical sounding 
experiment, These high-resoultion determinations of crustal proper- 
ties along the Spreading center were made to gain knowledge of the 
Source Of new oceanic crust and marine magnetic anomalies, the nature of 
the axial magma chamber, am the depth of hydrothemal circulation, 


(Science, 207, 4438(March 28, 1980) pp. 1421-33) 





Ocean Energy: Forms and Prospects 
By John D, Isaacs and Walter R, Schmitt 
(Summary ) 

The nature ani distribution of power sources of 
petroleum are discussed, along with possible entrees 
daves, tides, currents, and Salinity and temperature gradients all have 
the potential to contribute useful power. Submarine geothermal sources, 
Salt domes, ice, am! other marine-associated concentrations may be more 
impOrtant. There are Opportunities to employ these marine power res- 
Ources (jirectly rather than for contributions to power grids or power- 
intensive products. <Ancillary employment of the seawater as a coolant 
and of the sediments below the seabed for the disposal of muclear was- 


tes may be even more impOrtant uses than employment of the power that 
the sea contains, 


(Science, 207, 4428(Jan. 18, 1980) pp.265-73) 
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The Bits and Bieces of Blate Tectonics 3 Barts of North émerica that 
always’ seemed geologically peculiar now appear to have been plastered on- 
to the continent over the past 400 million years 
By Richard a, Kerr 

- Gxtracts) 


a 


-- Geologists couid not easily fit the rocks of coastal Alaska or New 
England with the rocks that surrounded them, .; 

e+ -Now, researchers in the relatively new fielc of palcomagnetics, the 
Study of the earth's ancient magnetic field as recorded in rocks, are 
helping to identify Late adilitions to the continents ang for the first 
time tracing their origins... 


ee+In 1968, Tuzo Wilson of the Ontario Science Center, Toronto, boldly 
concluded that some of those rocks, the geologically peculiar ones, were 
once parts of other continents, He suggested that part of Florida had 
come from Africa, coastal New England and Newfoundland from Europe, and 
parts of Nevada, British Columbia, and Alaska from Asia... 


.+-Hamilton hesitated to spell out in 1963 the obvious conclusion that 
Idaho contained the remnants of an island chain, Only a few people 
took plate tectonics seriously then, but by 1969 Hamilton felt free to 
describe in detail how California must have been put together as the 


. edge of North America swept up pieces of ocean cruSt, ocean sediments, 


and island arcs (like the Aleutians)... 


e+eThis addition of island arcs to North America is now known as the 
Stikine block, after the town of Stikine, British Columbia... 


-. By measuring the direction of the earth's magnetic field frozen into 
the rocks of each block, paleomagneticians have shown that these dis- 
placed terrains were as far south as the vicinity of the equator when 
their rocks solidified from lava... 


Much of this story of plate-edge tectonics remains tentative, The 
1500-kilometer-long fault required for Avalon's slipping along North 
Americ, has yet to be identified by geologists, who generally ; refer 
motching up the rocks on either side of a suspected fault slippage to 
shuffling crustal blocks around according to paleomagnetic data. at 
the same time, the paleomagneticians have their hands full col lecting — 
and analyzing enough samples to build a detailcu picture whose magnetic 
record has not been distorted beyond recognition by the repeated 
mountain building... 

The geological data supporting a Pacific origin for Central Ame rics 
are not as detailed as in other cases, but Gose believes thet their pale 
omagnetic data are consistent with what is known about the hh 
geology. That includes a great fault through northern emmsicee Reged the 
southwestern United States proposed by Lee Silver of the California 
Institute of Technology. This fault would have allowed the bulk of 
North america to Swing away to the northwest as the atlantic opened; 
this movement would mesh with the observed counterclockwise rotation 
of Mexico... 

(Science, 207, 4435 (March 7, 1980) pp. 1059 -61) 


Gyronagnetisation: rocks in a Spin 
By R.L. Wilson 


(Extracts ) 


Interestting experiments by J. Edwards at Aberdeen University (Geo - 
phys, J. in the press) show that one can induce larger rotational re- 
manent magnetisations by rotating the sample during only part of the 
demagnetisation process, He also shows that the slow rotation 
affects magnetic grains whose coercive forces are considerably 
greager than the greatest alternating (peak) field applied. This 
Seoms to mean that the act of rotation, or 'tumbling'; may con- 
siderably enhance the effect of a given peak alternating field, in 
demagnetising a given coercivity range within a sample, Ef fectively 
it makes the tumbling method a more powerful demagnetisation method 
than the Stationary one, 


Meanwhile, in this issue of Nature (page 48) A, Stephenson, of 
the University of Newcastle-upon-Tyne, reports his direct observations 
of the torque developed in ‘a Specimen which is rotating about an axis. 
at right angles to an alternating field axis, The torque is quite 
appreciable, and is clearly related to the acquisition of rotational 
remanent magnetisation, Stephenson uses these results in support of 
a theory which relates rotational remanent magnetisation right back to 
the Barnett gyromagnetic effect; where a rock, rotating in the absence 
of a magnetic field, acquires a magnetisation cauSed by the alignment 
of internal magnetic moments along the axis of rotation (Rev. Mod, 
POV use 129-199) )c4's 


Stephenson's and Edwards' experiments are dealing with an effect 
which will touch upon several kinds of research, First, rotational 
remanent magnetisation provides us with a fairly easy means of 
Studying gyromagnetism itself, At leasteexperimentally there is little 
difficulty in reproducing the effect, but the theoretical inter- 
pretation of the results may be fairly difficult, Second, gyrore- 
manent magnetisation may help us to meaSure and Study magnetic aniso-~ 
tropy fron the point of view of the solid State physicist, Third, 
the measurement of magnetic anisotropy in rock samples may be carried 
out by this new method, and used to interpret the stress histories of 
rock samples during geological time; the long tem stress undergone 
by rocks often causes recrystallisation, the crystals (including the 
magnetic crystals) becoming aligned in a manner which is related to 
the stress field present during recryStallisation, Fourth, the under- 
Standing of rotational remanent magnetisation may help palaecmagne- 
tists to learn how to demagnetise there samples in a more effective 
way.than hitherto, Stephenson's second paper shows that even a 
Stationary specimen in zero steady field, if anisotropic, will 
acquire an induced remanence during 'demagnetisation', The practical 
demagnetisation problem then becomes "How does one tumble a specimen 
optimally to avoid induced rotational remanence in isotropic samples, 


Contd, --- 29/- 


SyrOwnanence in anisotropic samples, am ordinary anhysteretic remarence 


Cue to imperfect cancellation of the geoaapnetic ficla?", 


of some complexity, although it could just have a simple answer, 
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‘Nature, 284, 5751 (March 6, 1980) pp.12-13) 
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Can Science Save the Third World? 
anil Agarwal CInternotl., Tast. for Eaviroment & Develop- 
ment, London, England) in atlas Norid Press Review 
26(12):25-7, Dec 79 


ee.'The Third World's 195Cs and 1960s approach to research and 
development was to catch up with the West. Science was an 
adventure, a matter of great pride for a developing nation, 

a force to achieve iniustrialization, But in the 1970s there 
are many questions about that stratepy. Industrialization has 
not made any appreciable headway, and wherever it has come so 
it has made developing countries more dependent. Many ex- 
perts nOw suggest a new development strategy aimec at national 
self-reliance anid meeting national needs - particularly the 
basic needs of the impoverished masses, This strategy asks 
developing countries not to adopt uncritically all that they 
see in the West anc stresses the neec to develop indigenous 
science and technology capabilities; there clearly can be no 
self-reliance without them," (Fron Earthscan, Lonion, aug 79) 


(Source: Current Contents - Life Sciences 
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The Scarred Face of Japan 
By Atsushi Tsuchida and Takeshi Murota 
(Extract ) 


Ancient Greece once supplied industrial product to other Mediter- 
“enéan countries in exchange for food, and the Roman Empire seized 
almost the entire fam output from the fertile lands of Carthage. But 
as we now know such massive international movements of food destroy 
both the land that exports it and the country that imports it. Vast 
quantities of topsoil from the once forested lands of Greece have been 
washed away, and the present territory of old Carthage, ore the granary 
of Rone, is now half desert, The story is repeated again and again 
throughout the Mediterranean region, With such historical precedents 
must we now watch Japan repeat the old mistakes in her dealings with 
the United States? For Japan now stands where Ancient Greece and Rome 
once StOode.e. 


(The Ecologist, 9, 7(Oct,/ Nov, 1979) pp. 221-26) 


Gancer and Inflation 
By Samuel Epstein 
(Extract) 


Much has been made of the relationship between modern cating habi- 
ts (particularly high caloric intake, high consumption of animal fats, 
and low consumption of grain and fiber) and the twentieth century can- 
cer epidemic, On the basis of indirect evidence, it has been rea- 
sonably suggested that a low fiber, high fat diet increases the risk 
of colon and possibly other cancers, including breast cancer, However, 
the epidemiological caSe against fat is not at all strong, as there 
are pOpulations that have high fat intake aml little bowel cancer, 
and no case-control Studies have yet identified fat as a risk factor, 
The apparent carcinogenic effects of a high fat diet, however, may 
well reflect an increased intake of a wide range of carcinogenic con- 
taminants (accidental food additives) in animal fats, such as chlo- 
rinated hydrocarbon pesticides, which are still ubiquitcus... 


(The Ecologist, 9, 7@Oct./ Nov, 1979) pp. 23% 46) 
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Gonceivable Ecodisasters and the Reykjavik Inpe rat ive 
By Nicholas Polunin 
(Summary ) 


An ecodisaster is here characterized as ‘any major and widespread 
misfortune to, or seriously detrimental change operating through, Man's 
or Nature's habitat - whether or not it is engendered by Man himself , 
and whether or not it affects him directly’, 


Fron this wide perspective but leaving aside such ‘old favourites! 
as world famine and auclear holocaust, and not yet de galing with popula- 
tion Swarming and biotic invasion, are selected the following half-dozen 
itens as being particularly pertinent: (1) Build-up of atmospheric car- 
bon dioxide; (2) Disappeararze of more and more of the life-support 
system; (3) Water shortage am salt build-up with continuing irrigation; 
(4) Loss of genetic diversity; (5) Increasing complexity of human ex- 
istence and health-hazards; and ‘(6) The Beimt syndrome of human sla- 
ugnter, 


The Reykjavik Imperative on the Enviroment and Future of Mankind 
waS an outcome of the Second International Conference on Enviromental 
Future and is a strong general statement of the world situation and 
foreseeable future both enviromentally and demographically, It con- 
sists of a short preamble, a gereral part in sections under six main 
headings, and seventeen resolutions. In the Imperative are indica- 
tions of actions that need to be taken - or, alternatively, avoided - 
if devastating ecodisasters are to be evaded and the world is to survive 
in anything like its present form as the habitat for Man and Nature, 


(Enviromental Conservation, 6, 2(Summer 1979) Pp. 105 -109 ) 





West European Institutional Arrangements for Enviromental Policy In- 
plementation - Especially Air and Water Pollution Control 
By William R, Mangun 
(Summary ) 


A comparative study of institutional arrangements for the imple- 
mentation of enviromental policies serves several purposes. First, it 
provides a better understanding of the governmental systems of the res- 
pective countries which are examined, Second, it provides a basis for 
the potential fomulation of more effective enviromental protection 
policies; this can be accomplished through a detailed analy sis of the 
implementation efforts of ccuntries which experience similar env iron- 
mental problems, but may use different implementation strategies to 
deal with such problems, Third, it prompts the analyst to consider 
the effect of varying political cultures on the pol icy implementation 
process (Enloe, 1975). Fourth, such study often identifies the need 
for greater harmonization of enviromental laws between different 
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countries (lutz, 1975), In sum, such study can reveal the key relat ion- 
ships between governmental Structures and enviromental policies wh ich 
account for successful policy implementation (Lundqvist, 1974). 


In this study the basic enviromental policy stances, institutional 
arrangements, and implementation approaches, of several West Surcpean 
countries, are examinad. Institutional relationships between central, 
regional, ani local, goverments are examined to Show how responsibi- 
,lities are distributed among different ‘actors’ in the policy process, 
The study reveals an ever-increasing enforcement burden, due to the en- 
actment of new pollution control legislation, accelerated institutio~ 
nal innovation, and reorganization practically throughout West Kuropean 
countries, in the 1960s am 1970s, There is no set pattern, however, 
which is common to all the countries. Some countries created new and 
independent agencies, while others simply reorganized existing agen- 
cies, Yet other countries, such as Italy, did not substantially alter 
their organizational structure in order to deal with enviromental 
problems, 


The study also shows that pollution control approaches varied sig- 
nificantly among the countries examined. Some countries, such as 
Sweden, adopted comprehensive pollution-control policies which cover 
all basic areas of enviromental protection, i.e. air, water, and 
lami, Other countries, such as the United Kingdom and West Germany, 
developed vigorous air-pollution control policies, while countries 
such as France and the United Kingdom deve loped vigorous water- 
pollution control policies, In most countries the development of po- 
llution control policies was of an additive nature, with expansion and 
improvement of basic air and water-pollution control laws. In most 
instances, Italy represented an exception to the pattern and prov ided 
the weakest enviromental policy stance, 


This study suggests that there is q clear necessity for present 
day goverments to maintain a continuous process of institutional in- 
novation in order to confront at all adequately the myriad, increa- 
Singly canplex enviromental issues, 


(Environmental Conservation, 6, 3¢Autumn 1979) pp. 204-11) 





Enviromental Analysis 
By L.G. Jacobs 


In reading articles on enviromental issues, I have repeatedly felt 
that three areas receive insufficient attention, 


1) Extrapolation, "Everyone knows" that extrapolation is statis~ 
ti cally unsound and that curves apply only to regicns validated by data. 
In enviromental issues extrapOlation is routinely used, since no data 
exist in some important areas, The fallacy becomes obvious in Looking 
at the case of trace elements in the human body, Copper and zinc, for 
example, are absolutely necessary to life. In larger doses they are 
dangerous poisons, No extrapolation could predict this reversal at 
low dosage. We need data, not bad guesses, 


2) analysis, Enviromental risk assessment is a cost-benefit 
analysis, but not a very good one, Cost-benefit analysis was populari- 
zed by injustrialists, for whan it was a good tool, It consists of 
Stating a mathematical inequality, or sometims a Simultaneous series 
of inequalities, which may be compared to determine the course most 
favouring sone objective, Iniustralists state their data in dollar 
amounts, quite casy to contrast, But this is not the case in environ- 
mental matters. Consider cancer; in what unit do we state its risk? 
The probability of developing it? The probability of dying from it? 
The dollar loss due to disability? The amount of suffering? and 
can this last be quantified at all? How do we state as a number the 
value of saving the whale from extinction? Or the snail carter? dre 
these equal? There is no “unit of risk" as cistinguished from the 
nature of the risk itself. 


3) Risk, The "no risk" concept has no real existence, We live 
at risk from conception to death, Adding a specific risk may or may 
not be justified by circumstance. We save no lives by eliminating 
carcinogens from our environment, The mortality of those having and | 
not having cancer is exactly the same ~- 100 percent. The real issue, 
length and quality of life, is hard to evaluate, Consicer imsecti-~ 
cides; on one side is the risk of poisoning; on the other is the risk 
of malmutrition or starvation, Which is cost? Which benefit? In 
choosing a course that will minimize outcomes perceived as "bad" and 
maximize those perceived as "good" there will be risks on both sides. 
There is often no conclusive way to identify anc select an optimum, 


(Science, 207,. 4438 (March 28, 1980) p.1414) 


OZONE DEPLETION WOULD HaVE DIRE EFFECTS ; 
Academy panels predict increased incidence of skin cancer, decreased agri- 
cultural output if chlorofluoromethane release contimes 


By Thomas H. Maugh Il 
(Extracts ) 


Depletion of the earth's ozone layer resulting fran the release of 
chlorofluromethanes into the atmosphere may have substantial health and 
enviromental effects, according to a new report from the National Academy 
of Sciences, Increased ultraviolet radiation transmitted through the 
Stratosphere as a result of the depletion may produce large numbers of new 
cases of skin cancer, reduce the productivity of agricultural crops, des- 
troy larval foms of some marine life, and produce a Slight warming of 
the earth's atmosphere... 


Stratospheric ozone is important because it screens out most of the 
so-called damaging ultraviolet (DUV) radiation - light with wavelengths 
between 290 and 320 nanometers - emitted by the sun, «A 16 percent redu- 
ction in stratospheric ozone will produce a 44 percent increase in the 
amount of DUV radiation reaching the earth's surface, ami a 30 percent 
reduction in ozone will double DUV radiation... 


The most important health effect of DUV radiation is the induction 
of skin cancer... 


_ eeea 16 percent reduction in ozone might cause an appreciable re- 
Ccuction in yield for at least a few crops... 


Another potential effect of continued release of CFM's is a change 
in climate resulting from both direct and in‘irect effects 


».-The net effect of contimed release of CFM's at the 1977 rate, 
the committee predicts, will be an average waming of the earth's sur- 
face by a few tenths of one degree Celsius, or about 10 percent of the 


waming that is predicted to result from increased combustion of fossil 
fuels... 


The panel considered a large number of ways in which use of CFM's 
coull be controlled, ani concluded that no one strategy would be effe- 
ctive fOr all uses, Instead, a combination of approaches will be 
necessary and their use will rely more on political an’! economic deci- 
Sions than on scientific rationale, Among the possibilities:... 


? ‘ cy . . 
«+. Recycling on disposal, The government might, for instance, 
require and subsidize collection centers for refrigeration equipment, 


(SCIENCE, 207, 4429(Jan, 25, 1980) pp.394-95) 
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FOREST COMPOSITION aT VARYING DISTANCES FROM 4 COAL-BURNING POWER PLANT 
By C.Re Rosenberg ct al. 
(Abstract ) 


Examination of the effects of sulphurous emiss ions from a c0al-burning 
power plant on the vegetation of mixed oak forest with white pine Pims 
strobus L. and hemlock Tsuga canadensis (L.) Carr revealed that svecics 
diversity am importance values of certain species were inversely rela- 
ted to distance fran the source of eaission, Diversity and importance 
of white pine Pinus strobus L, and sweet birch Betula lenta L. incre-- 
sed with distance whereas the importance of white oak Quercus alba L, 
ami red maple Acer rubrum L, decreased, Differences with jistance 
were greater downwind than upwind, The data fitted hyperbolic equat- 
ions using the reciprocal of distance from the emission source, Spe- 
cies richgess and diversity were more sensitive indicators of pollution 
damage than growth assessments of individual overstorey species or 
groups of species, 


Gnviromental pollution, 19, 4@August, 1979) pp. 307- 17) 





TOXIC EFFECTS OF AMMONIA ON VEGETATION IN ONTARW 
By Ee. Temple et al, 
(Abs tract) 


Ammonia injury to vegetations has been observed frequently in Ontario 
in recent years due primarily to increased agricultural use of liquid 
ammonia fertilisers, Of twelve major incidents of ammonia injury to 
vegetation investigated recently, eleven involved the mamfacture, Sto- 
rage or transportation of liquid ammonia fertiliser, One case involved 
Spillage of ammonia from a large refrigeration system, Data on foliar 
injury symptoms and relative susceptibility to ammonia were conpiled 
for over a hunired species of native an cultivated plants injured in 
these episodes, Symptoms of acute injury on woody plants usually con- 
sisted of large, irregular, dark brown or black necrotic lesions sca~ 
ttered over the surface of the leaf, Sane thin-leaved herbaceous 
plants developed necrotic lesions that bleached to an ivory or light 
tan colour, The most susceptible species were balsan poplar, red mul- 
berry and catnip, Maples and conifers appeared to be very resistant 
to foliar injury. 


(Enviromental pollution, 20, 4@ecember 1979). pp.e.297 -302) 
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Small RNAs and splicing 
By Richard Roberts 


THE, small RNAs found in the aucled of eukaryotic cells (snRNis) were 
first described by Weinberg and Pama more than 10 years ago, They 
range in size from 90 to 22 nucleotides, are only found in the nucleus 
and have unusual 5' -terminal structures, These structures resemble 
the ‘cap! structures of eukaryotic mRNAs but contain 2,2,7-trimethy- 
lguanosine rather then 7-methylguanosine as the blocking residue, 

They also contain some additional modified bases notably pseudou ridine 
and 2 -~O-methyl nucleosides, Although Several (UL, U2, UU3B) have been 
sequenced by Busch and his colleagues, their function is unknown, This 
may SOon change however aS a new experimental attack has been launched 
which could lead to fresh insights into both the function of these 
snRNis and the processing of initial RN transcripts, 


Experiments described in two recent papers (Lemer & Steitz, Proc, 
Matn, Acad, Sci, U,S.sade 76, £495; 1979 and Lemer et al,, this issue of 
Nature page 220) have uncovered an interesting class of subnuclear pare 
ticles and provide the basis for some fascinating speculation about 
'RN\ splicing,' The experiments are based on old reports (Mattioli & 
Reichlim J, Immunol, 107, 1231; 1971; Northway & Tan, Clin, Immunol, 
ImmunOpathol, 1, 140; 1972) that certain patients suffering from syS~ 
temic lupus erythematosus possess circulating antibodies directed aga- 
inst a ribonucleoprotein complex present in the mclei of many eukary- 
otic cells, In the first paper,,Lerner and Steitz have characterised 
the &®Na amd protein components of this canplex, They show that the 
complex contains a specific set of seven polypeptides with molecular 
weights between 12,000 and 35,000, which are neither histones nor the 
polypeptides associated with the 30S hnRNP particles, The kNi con- 
pOnents are the small muclear RNAs described above, Different antis- 
era precipitate different subsets of these small RNAs, but always with 
the same set of seven polypeptides, Furthermore, the experiments show 
that the sn&Nis may be quantitatively precipitated fran nuclear extracts 
in the fom of these ribonucleoprotein complexes; The authors propose 
that each sna&Na can interact with the same set of seven polypeptides 
to fom a discrete ribonucleoprotein particle (snRNP). 


A further step in the characterisation of the snRNs is described 
in this issue of nawre (Lerner et al.). First it is shown that the 
lupus antisera precipitate similar snRNE complexes from a variety of 
eukaryotic sources, ranging from man to insect, indicating that these 
complexes have been highly conserved during evolution, They are not 
found, however, in tobacco, yeast, DiGtyostelium discoideum, or BE, coli 
extracts, They are present in highest abundance in metabolically 
active cells, and from such cells they sediment, in sucrose gradients, 
with a molecular weight (30S) far greater than that observed (7-108) 
for the free snRNr species. This Suggests that the 7-108 particles 
are themselves bound to some other moiety of much higher molecular 
weight, The authors speculate that the high apparent molecular wei« 
ght may be due to the attachment, of the snRNP particles, to hmM, 
which is itself associated with 30S hnRNP particles, 
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The arguments leading to this prediction, while not conpelU£ng, are 
highly intriguing. Several groups have examined the Sequences present 
around the splice junctions in hnRNA and defined a consensus sequence 
fran which any one sequence diverges by only a few mucleotides. This 
is postulated to be a 'preferred' sequence at which splicing could 
ocair, By examing the sequence of a major snRNM (UIA), the authors 
noted that its 5' -teminal sequence shows extens ive complementarity to 
this preferred sequence. Nucleotides 3 to 8 from Ula exactly match 
that part of the 'preferred' sequence found at the 5‘ end of the inter- 
vening sequence, while micleotides 9 to 11 exactly match the X% end of the 
intervening Seque nce, Some further possibilities for base pairing exist 
between mcleotides 12 to 20 of UlA NA and the contimation of the 3' 
intervening sequence, Thus it is hypothesised that the 5‘ -terminal 
Sequences of ULA RBA interact with the terminal sequences of the inter- 
vening regions and thus serve a template function by correctly aligning 
the sequences to be Splicei. Consistent with this role for the 5’ -ter- 
minal sequences of Ul& RNA is the finding that among the snmRNP parti- 
cles is a minority class which does not show the high apparent molecu- 
lar weight in sucrose density gradients, This class contains a shor- 
tened fem of UlA RN which is missing both the 5' terminal ‘cap' stru- 
Cture an] the first six nucleotides from the 5‘end. ‘the absence of 
these micleotides would seriously disrupt the fit required by the model. 
It is not known whether these particles, cOntaining the shortened fom 
of UlA RNA, are an artefact of isolation or have metabolic significance. 


A similar scheme has previously been proposed in the adenovirus-2 
(Ad2} syStem, this time invoking the Ad2 encoded VA RNA as a template 
for the processing of late ad2 mRNas (L, ghilipson, unpublished News & 
Views 277,593; 1979; Murray & Holliday FEBS Lett, 106, 5; 1979), Here, 
the detailed model of Murray ani Holliday seems less attractive since 
it requires base pairing wi th nucleotides which lie beyond the known 3 
end of Va RNA. Whatever the final outcome of these predictions, it 
seems that at last an experimental system is available for the study of 
RNa processing events within the eukaryotic nucleus ani such studies 
should be spurred by the tantalising hypothesis developed in this 
latest report. 


‘ amidst the frenzy of activity presently aimed at cloning amd se- 
quencing DNA, we should perhaps remember that many of the highly con- 
Served processes of molecular biology involve only &NA and protein, 
The specificity of protein synthesis is provided by the*triplet saters 
action between tRNA and maNa, while its initiation requires RNA-aNA 
interaction between the 3' -end of ribosomal RNA and mRNA, The ribo- 
some which catalyses this process contains both RNA and protein an 
recently an RN processing enzyme, RNase F of B, coli, has also been 
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shown to consist of both RNA and protein (Stark et al, Froc, mtn. Acad. 
Sci, Ussede 75, 37173 (1978).'. Sane of us would argue that this reflects 
the early establishment of these processes during evolution, at a time 
preceding the arrival of DNa on the biological scene, If RNA splicing 
is also a process which developed at an early stage in evolution (News 


& 


Views 272, 581; 1978; Darnell, Scierice 202, 1257; 1978) then it may 


not prove surprising if its specificity also depends upon RNA-aNA 
interactions, 
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(Nature, 283, 5743 Warnucry 10, 1980) ppe132-33) 
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The New Gere _ 
Ben Batrusky in SciQiest 53(2);6-9, Feb 86 


4.."Bacteria such as E, coli have long been the workhorses of 
molecular biology. From them have come many of the fundamental 
precepts of how genes work, What has been discovered, however, 
is that the arrangement of genes in bacteria differs profoundly 
from that seen in higher organisms, Genes carry the blueprints 
for the mamifacture of the various proteins crucial to life, 

In bacteria, a gene exists as One continuous Stretch along a 
strand of DNA. In higher organisms, by contrast, the gene 

may be split into several discontinuous segments, or 'mini- 
genes,' separated by Spacers called intervening sequences 

or gene inserts, These inserts are also DNA, but no ore 

knows just what function they serve, It is clear, however, 
that these 'silent' stretches <o not participate with the 
tactive' DNA segments in directing protein production," 


(Source: Current Contents 


~ bay. Cham, & Earth Sciences 
20, 18(May 5, 1980) 
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New Recombinant DNA Guidelines 
By Bernard Talbot 


The statement that "All gene splicing experiments with E. coli K12 
may now be concucted in minimel (21) contaiment" (News and Comment, 
15 Feb., pe/45) is not correct, The revised National Institute of 
Health (NIH) Guidelines for Recombinant INA Research, as promulgated 
on 29 January 1980, continue to prohibit certain experiments using 
E.. coli K-12 and continue to exempt others from the puidelines. Still 
other experiments are pemitted at El containment, but only when an EK1 
host-vector system is used, “Ci,e., (a) the host shall not contain con- 
junction-proficient plasmiis or generalized transducing phages, and (b) 
lambda or lambdoid bacteriophages or non-conjugative plasmids shall be 
used as vectors),'' The September 1979 proposal of the NIH Recombinant 
QNA Advisory Committee was not accept¢d in toto. The NIH Director re- 
jected an exempt status for such experiments and required a more cOn- 
Servative review procecure for "any experiment in which there is a 
deliberate attempt to have the B, coli K-12 efficiently express any gere 
coding for a cukaryotic protein, us 


(Science, 207, 4437(March 21, 1980) p,1296) 
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No evidence found of link between saccharin am cancer 
(Fxtract) 


No evidence of a positive link between the cOnsumption of sac- 
Charin and an increased incidence of bladder cancer has been revealed 
by either of two Studies whose results were published last week, One 
as carried out by Harvard University's School of Public Health and 
the other by the American Health Fou :rlation, 


The scicntists who carried out the study, which involved Surveys 
of the dietary habits of 592 and 367 bladier cancer patients res pective- 
ly, point out that these results have two SLL NP at ok la boveid oe 
Either saccharin 20es not cause cancer; oF that its effects are too 
small to be identified by such studies.,... 


(Nature, 284, 5752¢(March ,13, 1980) p. 116) 
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Gasohol: a Choice That May 3uy Grief 
(Ext ract ) 


Broponents of gasohol, who have built a powerful Lobby oe eg 
State senators, conten? that alcohe! production from corn will not redu- 
ce the amount of food -vailable becouse the protein content of the corn 
is untouched and can be fed to livestock, Brown observes that starch is 
also a valuable component of fe0d. In any event, he believes, the world- 
wide use of crops for energy is "certain to drive food prices upward, 
thus leading to more severe malnutrition among the poor," 


(Science, 207, 4438 (March 28, 1980) pp. 1450-451) 
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The Climatological Significance of a Doubling of Earth's Atmospheric 
Carbon Dioxide Concentration 


By Sal's Ids o 
(Abst ract) 


The mean global increase in thermal raciation received at the sur- 
face of the earth aS a consequence of a doubling of the atmospheric 
Carbon jioxide content is calculated to be 2,28 watts per Square meter, 
Multiplying this forcing function by the atmosphere's surface air tem- 
perature response function, which has recently been determined by 
three independent experimental analyses to have a mean global value of 
0.113 K per watt per Square meter, yields a value of £ 0,26 K for the 
resultant change in the mean global surface air temperature, This 
result is about one order of magnitude less than those obtained from 
most theoretical numerical models, but it is virtually identical to the 
result of a fourth experimental approach to the problem described by 
Newell ant Dopplick, There thus appears to be a major discrepancy 
between current theory and experiment relative to the effects of car- 
bon dioxide on climate. Until this discrepancy is resolved, we should 


not be too quick to limit our options in the selection of future ener- 
gy alternatives, 


(Science, 207, 4438(March 28, 1980) pp. 1462-463) 


Order and intracellular location of the events involved in the matur- 
ation of a Spliced tRNA By D.deo Meltonet al. 


(Abs tract ) 


Microinjectecd frog oocytes were used to analyse the RN process ing 


Steps which lead to the appearance of a mature cytOplasmic tRNA mole- 
cule, The results show that removal of the intervening sequence from 
within a yeast tkNa precursor, excision of extra 3' an! 5' mucleotides, 
adlition of a 3'-terminal CCA am modification of at least seven ri- 
bonucleotides all occur in the micleus before the tRNA 


is transported 
to the cytoplasm, 


Moreover, we fin! that the ribomcleotides modifica- 
tions occur ina Strict order which precisely correlates with the size 
alterations of the taNA precursor, 

(Nature, 284, 5752(Marca 13, 1980) pp. 143-48) 


\ Bacteria turn into magnets by growing Crystals 


Can an individual cell be sens itive to the Karth's magnetic field, and 
if so how? Richard Blakemore, Richard Frankel and Ralph Wolfe, of the 
Department of Microbiology at th: University of New Hampshire, now 
report in Scierec (vol. 293. > 1°°S) their first Steps towards ans- 
wers, They have isolated a bacterium fron the wild, which will grow 
cryStals of magnetite when cultured in an ironrich medium, These cry- 
Stals turn the cells into magnets, 

The team found its bacterium in the mud below the water of Cedar 
Swamp, Woods Hole, Massachusetts. The bacterium - called Spirillum 
anc looking like a tiny helical balloon - consistently rotated to 
line up north-south, Characteristics other than its magnetic proper- 
ties suggested it was previously undescribed magnetotatic spirillium, 
which led to its liberated name of MS-1. 


The three researchers cultured the bacteria in liquid mediun, 
with and without iron, and then tried to’ discover what kim of iron 
was present inside the cells, In an ironerich medium the cells formed 
chains of Square CryStals, each crystal roughly 50 nanometers thick, 
(There are 1000 m inl mm.) The magnetic bacteria grow an average 
of 22 crystals each arranged around the central inner core, When 
cells were cultured in media that contained progressively less iron, 
no CryStals were formed, and the cells contained less than one-tenth 
the amount of iron in magnetic cells, These iron-deprived bacteria 
were not magnetic, 


The team then compared the bacterial iron with various types of 
inorganic iron to see what exactly the cells had made, On the whole, 
iron seemed to be magnetic, though there were small differences that 
could mean that some of the crystals were ferritin or some other iron 
compound e 


So why is the bacterium magietic? MS-i is an “obligate micro-~ 
aerOphile", which means thet it needs just tne ripht amount of oxygen; 
mot too much, nor too little. The vertical component of geomagnetic © 
force is stronger than the horizontal; magnetite may enable these 
spirillum bacteria to move vertically and locate exactly the correct 
depth in the mud, where the amount of oxygen is right for them Magne- 
tite is also found in the abdonen of live bees and in pigeon skulls; 
perhaps it is used in these animals! remarkable feats of navigation, 
though exactly how remains unclear. 


(New Scientist, 82, 1151(4pril 19, 1979) p. 187) 


TWO DECADES OF EXPERIMENTAL AND CLINICAL ORTHOTOPIC HOMOTRANSPLANTAT JON 
CF THE HEART 


By Norman &. Shumway and Edward B. Stinson 
(Summary 9 


Orthotopic homotransplantation of the heart was introduced in the 
laboratory 20 years ago. The mean Survival in untreated animals was 7 
days, very similar to the Survival period for renal transplants, Througt 
the introductionand use of chemical immune suppression, long-tem Sur- 
vival of the experimental animal after orthopic cardiac transplantation 
was effected by the mid-1960s, Adding antilymphocyte globulin or antit- 
hymocyte globulin in the late 1960s permitted clinical introduction of 
cardiac replacement by means of the homograft, and today, some 10 
years later, the 1-year survival has moved from 22 percent in the ini- 
tial program year tO approximately 70 percent in the tenth year of cli- 
nical application, Meanwhile, efforts continue in the laboratory to 
identify better protocols of immune suppression, perhaps even specific 
tolerance which has thus far eluded discovery, 


Who knows but that our heart replacement patient of the future 
may have a choice between the cardiac homograft after induced specific 
tolerance or the mechanical heart with an inexhaustible, implantable 
power Source, a finding incidental perhaps to studies in perpetual 
motion by a Little known sect of alchemists, 


(@erspectives in Biology and Medicine, 22, 2(2) (Winter 1979) 
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GENES AND THE INNER CONFLICTS OF BEING MAN 
By Susumu Ohno 
(Extract ) 
eseit is also likely that modern men _2nd 20 ovccestimate their own inte- 
lligence, 


Because of the wellorganized school system and the ready 
availability of publications, we assimilate knowledge accumulated by 
Our predecessors of the last few thousand years aS well as that of our 
contemporaries, Thus, what passes as an individual's intelligence is 
in reality the collective intelligence of the entire Species, The 
innate intelligence of human individuals might in fact be quite meager, 
just a little higher than that of the chimpanzees, If we define cre- 
ativity or inventiveness as the true measure of innate human inte- 
lligence, even those civilizations which we now regard as exceptionai 
appear to have suffered peculiar lapses in this quality 


(te rspectives in Biology and Medicine, 22, 1(autumn 1978) Pps -3-9) 


Siagle cell protein organism improved 
By Robert Walgate 


MICRO-ORGANISMS selected by the British fim Impe rial Chemical Industries 
(ICI) to produce single cell protein (SCP) have been made more carbon- 
efficient by an application of recombinant DNA technicues, the fim 
announced last week, 


ICI recently eStablished the world's largest SCP fermenter - more 
than 50m high - using a methanol-consuming organism known as ASI, But 
the process has been unler constant market pressure fron agriculturally- 
produced soya-bean protein (both are used as animal feed supplements) 
and so ICI has been at pains to reduce the basic cost of its SCP. One 
obvious target was tO improve the efficiency with which ASI converts 
the costly methanol feedstock into protein, 


Protein requires nitrogen, and ASI gets its nitrogen from ammonia, 
But ICI discovered that ASI assimilates the ammonia by an energy- 
inefficient pathway ~ one using the enzyme glutamate synthase to con- 
Vert aumonin tro plutamate. The energy for this comes ultimately from 
the oxidation of methanol to carbon dioxide, co the result is an exce- 
ssive consumption of methanol, 


But sone organisms have a different pathway, using glutamate de- 
hydrogenase, which is less able tO Scavenge small amounts of ammonia 
but is more energy-efficient (and thus carbon-efficient), The possi- 
bility thus arose that the glutamate synthase gene in ASI could be dele- 
ted, and the glutamate dehydrogenase gene substituted for it. 


Luckily the well-studied Escherichia coli has the right gene, ani 
Dr John Windass of ICi Corporate Laboratory was able to excise its gene 
and insert it into ASI, The greatest problem turned out to be how to 
isolate an ASI mutant which rad a deletion in the glutamate synthase 
gene: such mutants die immediately. However, ICI discovered a tem- 
perature dependent mutation - one ere the glutamate synthase fails to 
operate above 37°C - and Windass inserted the dehydrogenase gene into 
this mutant. 


Above 37°C this modified strain uses the dehydrogenase pathway for 


assimilating ammonia; and over a two-months period the strain has 
proved to be stable, 
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Dr Windass, speaking at a recent biotechnology meeting in Roterdam, 
claimea that the engineered strain projuced a "significant" improvement 
in carbon efficiency, Questione? whether a 3 to 5% improvement would 
justify the long toxicological studies that would be required if the 
Strain was eventually to be employed, another ICI representative, 


Dr Peter Senior remarked that it would, 


Toxicology stu ‘ies arc underway on the new Strain, but it would be 
"at least five years" before it could be used, ‘The strain could be 
adopted in the newly commissioncd SCP plant, but there its efficiency 
would be sub-optimal, said Senior, ‘You have to design your plant 
around your bug". 


In fact, Senior believes that the future of biotechnology will not 
be all plain sailing. "all the easy things have been done", he went on, 
"Biotechnology is grossly overselling its potential, and there is little 
likelihood on both scientific ant economic grounds that we are staring 
a revolution in the face", 


Conceptually the simplest biotechnical process was the growing and 
harvesting of single cell organisms, said Senior, yet "from my exper- 
ience the single cell protein processes that have been developed at 
icI have Stretched the imagination and innovative skilis of all those 
involved in their development to a degree that the conventional che- 
mical industry has not experienced before", 


The ICI single cell protein process was first envisaged in 1968; 


in 1976 a sum of £40 million was sanctioned for the construction of a 
large plant, which is now on the point of production, 


(Nature, 284, 5756 (April 10, 1580) p.503) 
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The origins of biotechns logy 
By Peter Newmark 


THE most ancient biotechnological art is fementation - in the raisin 
of dough, the brewing of aico.ol, and the production of tea, coffee 6 
and cocoa (each of which requires fementaticn step). AE the ee 
wave of biotechnology vests on two main vecuniques: genetic manipu- 
lation aml enzyme (or cell ard cell Organelle) immobilisation, i 


Genetic manipulation is used by the biotechnologist to enhance the 
natural genetic repertoire of a microorganism, The aim is uSual ly to 
donate to the microorganism a gene for an enzyme or a hormone in such 
a way that the product of chat gene is thenceforth Synthesised by the 
microorganism, The successful development of genetic manipulation has 
rested upOn the discovery of new enzymes and the improvement of old te- 
chniques by molecular biologists and microbiologists. 


Crucial to the success has been the development of vectors for 
carrying foreign genes into microorganisms, Also of great importance 
has been the acceleration of DNA sequencing technology, 


The real cornerstone of genetic manipulation. however, has been 
the discOvery of enzymes that cut DNA at Specific sit@S (restriction 
enzymes), Seal the cuts up (ligase) and copy DNA from messenger RNA 
(reverSe transcriptase), The first two of these are needed for the 
insertion of foreign gemes into the DN of the vector, Reverse trans- 
criptase has become particularly important in the last two years since 
the revelation that the genes of higher organisms are 'split' (the 
coding DNA being interrupted by non-coding segments). In sharp con- 
traSt, bacteria do not have split geneS and cannot decode split genes 
that are transferred to them, Therefore it is mecessary to transfer 
an unsplit equivalent of the gene, which is precisely what reverse 
transcriptase produces from messenger RNA, Alternatively, due to 
recent advances in the technique of DNA synthesis, it is also possible 
to make purely synthetic genes at least for small peptide horcmores, 


The use of enzvmes iS an Olde. technique, applied in a number of 
industries from baking to detergents. but puriiiec onzymes are solu- 
ble molecules and it is therefore not easy to Separate them from the 
product of their labour, Further more it is difficult to recycle the 
enzyme, These difficuities have led ~> the development, in the late 
1960s, of inmobiliscdenzymes. The enzyme is bouri chanically to a 
solid matrix or entrapped in a Smatlpore gel. 


Immobilised enzymes have been successfullyapp!ied, for example, to 
the production of semi-syntheric penicillins, to the large-Scale pro- 
duction of fructose from maize, and to a simple assay for blood cho- 
lesterol, 
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Inmobilised cells or organelles have potential advamtages when th 
stabilisation of an enzyme i3 difficult, or wh-n a Coenzyme or Sequence 
of enzymes is required for synthesi-, 


Biotechnology may be dominated by microbial and enzyme technology, 
but it is certainly not synonymous with them, Both animal and plant 
cells have their place in the amoury of the catholic biotechnologist, 
Successful’ exploitation of animal cells has been achieved, for exampley 
by Wellcome Research Laboratories in the production of interferon from 
virusstimulated lymphoblastiod cells. 


A conpletely distinct exploitation of animal cells lies behind the 
commercial production of high grade antibodies for research, diagnos-~ 
tic and clinical use (for example for tissue typing prior to trans- 
plantation). The Key to that is the hybridoma cell, an ‘invention’ of 
five years ago. Natural antibody-secreting cells neither survive long 
enough in culture nor produce pure enough antibodies to be a commercial 
source of antibody, But a hybridoma cell, the result of fusing an 
antibody-producing cell with a tumour cell, grows and divides con- 
tinually. And all the cells from the original hybridoma secrete the 
Same, pure antibody. 


Work is also going ahead in many countries on the problem of mitro- 
gen fixation - attempting to extem the range of associations of the 
nodule-foming, nitrogen-fixing, bacterium Rhizobium to plants other 
than the Leguminosae (particularly cereals), or to transfer the nitro- 
gen fixing genes to plants - a distant prospect, given the extreme 
oxygen sensitivity of the pathway. There is also the distant prospect, 
through genetic manipulation, of a new source of controlled genetic 


variability in plants to produce new high yielding or resistant va- 
rieties, 


(Natu re, 283, 5743 (January 1¢. 1980) pp. 124-25) 
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% Neuroscience in Festicide Research % 
* M. Barend Ter Haar in frends in NeuroSciences % 
* 2412): 1R-2R, Dec 79 * 
2 ee. The most obvious and most vulnerable site for attack in . 
* the insect is the nervous system, since this system is vital ¥3 
% to all aspects of the insect's life..., Therefore it has - 
% been, and will continue to be, important to understand the n 
% workings of various insect nervous systems, am to find . 
%- ways in which these systems differ from those of mammals, if 2 
x we want to develop a ‘safe' selective insecticide, This ‘ 
* should also help avoid the objections relating to environ- = 
+ mental pollution," ‘ 
: (Source: Current Contents - Bhy. Chem, Se, + 
a ae 20, 20 (May 195, 1980) Ps }) * 
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Eleventh hour for biotechnology in Britain 


(Extracts ) 


WHETHER or not the National Enterprise Board decides to, or is allowed 
to, Set up a biotechnology company, ‘he Spinks port published last 
week was right to have ©ug. J ch. the Board consider the possibility 
(see page 502), There is little doubt that Britain has long been in 
need of companies prepared to risk investment in biotechnology. The 
only question now is whether it is too late. 


mc 
ce u 


As far back as 1975 it was obvious to a certain number of UK 
scientists that there was considerable commercial potential in new tech- 
niques emerging from molecular and cellular biology. In particular it 
waS recognized that the technique of recombinant DNA might be used to 
harness bacterial and other cells to the production of phamaceutically 
active pOlypeptides. Gene manipulation was also Seen to have much to 
offer in the improvement of strains of microorganisms employed in fer- 
mentation and waSte disposal, Bacterially cloned genes could also be 
foreseen as valuable in the diagnosis and therapy of congenital dis- 
eases, Equally there was early, if limited, recognition of the 
commercial potential of hybridoma cells which produce single antibodies - 
which are of considerable value in radiommunoassays and other medical 
diagnostic techniques, o. 


--. It is probably too late to think in terms of producing hor- 
mones and vaccines by mans of genetically-manipulated bacteria; those 
are first generation applications already far advanced. But there is 
no shortage of second generation applications, particularly those 
involving fungal, mammalian and plant cells, with which a newly formed 
company might hope to leapfrog the early starters... 


...The obvious way, aS recommended in the Spinks report, is th rough 
the National Enterprise Board (NEB)..> and/or the National Research 


t Corporation (NRDC). 
Developme fthougt the NRDC already has some expertise and experience in 


the patenting and licencing of biotcecnnological processes, there are 
drawbacks to its further involv men. In the first place whereas it 
commonly gives a half share of royalties to any university from which a 
patented discovery has emerged, it is constitutionally unable to pass 
royalties back to research council laboratories. Secondly it is 
willing only to fund research with a clear commercial potential. 
Thirdly, and despite its having taken cut such impOrtant patents as 
those on cephalosporins and interferon {unfortunately timeexpired 
except in the US, where it runs until 1989), the NRDBC has not con- 
sistently spotted the wiruers. One glaring mistake is its 1975 de- 
cision that hybridomas had no obvious commercial applications, 


(Nature, 284, 5756 (April 10, 1980) p. 499) 


Nuclear power: the critics must be heard 


WHEN announcing the UK govermnent's decision to build at least one 
nuclear reactor per yeor curing the ‘cade beginning 1982 
Mr David Howell, Energy secretary, placed great emphasis on the need 
for safety. 


@fter the accident at the Three Mile Island nuclear power plant in 
Pennsylvania, US last March, public fears about the safety of nuclear 
power are justifiably strong. dnd in the UK, that fear is likely to be 
heightened by the government's probable intention to base the new pro- 
gramme on the pressurised water reactor - of a similar type to that at 
Three Mile Island - rather than the UK developed advanced gas cooled 
reactore 


Mr Howell was therefore right to stress the need for safety and 
to reaffirm the goverment's intention of holding a public inquiry on 
the safety of the PWR before the first is built. This view is en- 
dorsed by the new House of Commons Select Committee on Energy which 
recently announced that the PWR is to be its first topic for study. 
It is to call on Mr Howell and representatives from the muclear in- 
dustry and the nuclear opponents as witnesses and is to pay special 
attention to safety. 


However, what will be most important over the mext two years lead- 
ing up to the public inquiry and indeed, throughout the subsequent 
construction of any power stations, is that Mr Howell's promise is seen 
publicly to be adherred to. The need for the nuclear induStry to be 
entirely open about its plans is greater now than it has ever becn, 
This is not the time for it to hide behind the government's decision 
in the hope that it will be out of the limelight, More than ever be- 
fore, public attention will be turned on it and the public will expect 
its Opinions to be taken into account, 


The major lesson which must be learned from previous meclear 
debates in many countries is the need for the critics of nuclear power 
to have complete access tO infomation, We endorse the pgoverment's 
decision to release unabridged Safety reports on all nuclear power 
Stations but would go one step further, We recommend that the Nuclear 
Installations Inspectorate consider the opinions of the serious m- 
clear critics during any future safety assessments of nuclear power 
Stations, This means that the critics must have the same rights of 
access tO design and safety documents anid the same rights to make site 
inspections.as do NII inspectors, 
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Greater openness will not be to the detriment of the nuclear in-~ 
custry. On the COntrarysan industry which is seen publicly to be 
taking the right decisions about safety is one which will receive 


Support at home ani orders from abroad, Where safety is concerned, 
the industry should not worry abcut the need for commercial secrecy 


because the industry which is the most successful in demonstrating the 


Safety of its reactors will be the one most successful in selling 
them, 


Finally, the current decisicn should not automatically lead to 
the first step along the road to a major commercial fast breeder rea- 
ctor programme, Rather it should be seen as a way of keeping our 


options open well into the 1990s. In the meantime, research - and 
particularly the development = of alternative sources of energy and 
new uses for coal should be stepped upe Only after equivalent funding 
will it be possible to make a balanced judgement between - say - fast 
brecders and wave power. 


(Nature, 283, 5742(@Jan.3, 1980) p.1) 
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When Science Becomes 4 Public Venture 


Philip Handler ‘Natl. Acad, Sciences) in Chronicle of 
Higher Education 20(1)364, 3 Mar 80 . 


me 

* 

+ 

* 

* 

* ..e"Neither law nor tradition confers an absolute right 
* to freedom from all restraints, But we need accept no 
* constraints other than those essential to protect other 
% values that we cherish, To use the power of gover ment 
x for the Suppress ion of ideas that might otherwise flow 
% fran research would take us back to an era of dognatism 
~ from which mankind has only recently escaped, And it 
* would be a feckless course, In the long run, it is in- 
* possible to Stand ia the way of the exploration of 

* truth; saseone will learn somewhere, sometime," 

+ 

* 

* 

* 

% 

x 


(Source: Current Contents - Phy, Chen, SCi, 
20, 20(May 19, 1980) pe ll) 


RRMMKRKRKRHRKR RK KH KKH HH BH 


ee eee ek ek ek RR I RE RE 


Solid progress with mclear waste 


A glass "sponge" that soaks up highly radioactive liquids could be an 
answer to the problem of nuclear waste disposal, Joseph Simmons and a 
team of reSearchers at the Catholic University of America have come up 
with this variant on the process of incorporating the highly active 
liquid wastes produced in a Spent fuel reprocessing plant into a glass 
(Nature, 19 April, p 729), 


The problem with past techniques of making the very active glass has 
been the high temperature needed to glassify the wastes, The best glass 
for containing "hot" wastes would be high-silica glass but these have to 
be made at elevated temperatures, Unfortunately, very hot, highly radio- 
active wastes are not very pleasant to handle, so a technique that allows 
the radioactive material to be processed at a lower temperature would be 
great advantage. The normal compromise is to make‘a less than perfect 
glass at a lower temperature. Simmons's team makes its glass at a high 
temperature, but at this stage no radioactive material is involved, 


The researchers make a porous glass by producing a glass that can be 
turned into two separate phases - high-silica and low-silica phases - 
by heat treatment, One phase is dissolved by leaching in an acid sol- 
ution that does not attack the other phase, The result is a porous glass. 
If the glass is soaked in liquid radioactive waste for several hours it 
will absorb the material, with perhaps a 20 per cent "Loading" of waste 
in the glass, 


The next stage would be to wash most of the Liquid wastes out of an 
outer layer of the glass block, Then comes evaporation of the solvents. 
The glass is then heated slowly to between 625 and 700°C to complete the 
drying and to convert the waste material salts inside into an oxide 
form. The glass block is then further heated, to 900°C amd the pores 
in the surface layer collapse, The final product is a solid block with 
radioactive wastes held in pores in its middle, while at the surface 
there is an envelope of high-silica glass, 


Experiments with mtural high-silica glasses show them to be very 
Stable, The American team has made glasses incorporating materials 
which, while not them-selves radioactive, are reasonably represen- 
tative of the coaposition of muclear wastes, The researchers claim that 
the new glass could be 10000 to a million times better then other waste 
encapsulation processes, 


It will be sce 


time before this new technique is completely tested 
to see if it can be 


uSed in radioactive waste management, 


(New Scientist, 82, 1151¢(April 19, 1979) fe iti 
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Melt-down experiment go-ahead 
By Rebert Walgate 


FRANCE has removed its objections to Bert 

: ¥ an €xperiment Simulati lt- 
down of a nuclear redtor, ami so removed the last obstetta' es one ee 
pean Community's £530 mil lion, 1979-83 programme for fusion research 
and suppOrt of the Joint Research Centre at Ispra, North Italy, 


Italy, as part of its diplomatic activity over European research 
(3 January, page 3) had refused to endorse the budget of the EEC's 
fusion programme until France accepted the meltdown experiment, which 
is navto take place between 1983 and 1986 in the reactor Essor at Ispra. 


France was planning its own similar experiment at Cadarache, but, 
SayS Mr Tom Doyle, head of Essor division, "Cadarache has only half the 
dimensions of ours" amd the scale of the experiment substantially 
affects the results, . r 


The US exerted pressure for the Essor experiment - called ‘Super- 
SARA' - tO be undertaken as a next Step fron similar, smaller tests 
which have been performed on the Power Burst Facility at Idaho, ~ 
According to a 1979 Nuclear Regulatory Conmission report SupereSARA | 
should provide more .infOrmation on melt-down than any other planned 
experiment, ft | ee . ; 


"Essor is a heavy water reactor" Mr Doyle told Nature; "the 
active core is 1,5 metres high, compared to a typical research rea- 
ctor's 0,8 metres," Moreover there are enough channels to make sim- 
ultaneous tests on 36 fuel rods (compared to 16 at~ Idaho). 


Super-SARA will consist of 20 experiments to simulate loss of coo- 
lant in a light water reactor either rapidly, over 10-20 mimtesy or 
more Slowly (the ‘small break' case as at Three Mile Island). Fuel 
rods will be taken to the rupture of cladding, but it is intended to 
leave the rest of the reactor unaffected, This is "a bit of a diffi- 
cult’ problem says Doyle, but not insurmountable. 


The experiments are necessary; he says, because calculations are 
very difficult; "you have a ‘two-phase problem under transient condi- 
Ciongit =) +." | 

The successful flurry of diplomatic activity between Italy and 
France over Super-SARA began last December, when the EEC Council of 
Energy Ministers was faced with a French veto, The French High Canmi- 
ssioner for Atanic Energy in the case was Jean Teillac who, as President 
of the Gouncil of the European sub-nuclear physics organisation, CERN, 
was resisting Italian moves to ‘clarify' CERN's future. 


(Nature, 284, 5754(March 27, 1980) p.295) 
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The accident at Three Mile Island 
(Extractg) 


On the need for action; howéver, the commission holds out a Clear 
warning: "We are convinced that unless portions of the industry and its 
regulatory agency undergo fundamental changes, they will over time 
totally destroy public confidence and, hence, they will be responsible 
for the elimination of mclear power as a viable source of enorpey." 


We all recognise that the situation can't change overnight. We 
Simply have to face the fact that we are present ly going through a 
period of risk," 


(New Scientist, 84, 1180 (November, 8, 1979), py, 424-28) 


The end of the large blue butterfly 
By Derek Ratcliffe 
(Extract ) 


The increasing destruction of natural and semi-natural habitats is 
such that over the next few decades we could see the extinction of spe- 
cies on an unprecedented scale. The impact of human exploitation of 
the enviroment has a Simple message: the more than one organism ex~ 
ploits the productive capacity of the habitat, the less room there is 
left for other organisms, The problems are the same the world over - 
the only real differences are scale and timing. Some small islands 
have already suffered great losses under the human onslaught, Many en- 
demic species have probably been lost before they could be described, 
Mauritius now has only 11 out of some 40 original indigenous bird spe- 
cies, and three of these are on the verge of extinction, The marve- 
llous and unique wildlife of Madagascar faces similar difficulties; and 
the destruction of the tropical rainforests in Amazonia and the southe 
west Pacific islands is proceeding so fast that one wonders if the tale 
of the large blue could become the tale of the Morphos and birdwings 
which so excited the early traveller naturalists in these regions, 


Nothing is safe now, anywhere in the world, How much survives will 
depend on how many people care, how much they care, and wiat they are 
prepared to do, 


(New Scientist, 84, 1180 (November 8, 1979). pp, 457-58) 


Dutch to fall back on coal 


IN an energy memorandum designed to foresee the country's needs until 
the beginning of the next century, the Dutch goverment has recommended 
= drastic reversal of its post-war policy to run down coal production, 
son a pre-erinent position ‘in 1955, when coal contributed 96% of power 
plant fuel, the mining industry declined as Natural gas fields came 
On Stream in the sixties and early seventies, By 1975, coal contributed 
Only 0.7% of the country's power plant fuel stock, and even after the 
1973 oil crisis (which led to the reopening of mines in the south of 


Holland), it still contributes no more than 6%, 


Now the government intends to boost coal production to a level 
where it supplies 40% of pow2r plant fuel (12 to 14 million’tonnes of 
coal a year) by the year 2000. Gas and oil, which currently account 
for 90% of power plant fuel, will be restricted to a 20% contribution, 
and a decision on where the remaining 40% can be found will be delayed 
at least until 1983, 


At present there is an Over-Capacity in Dutch electricity gene- 
ration, but this will disappear gradually as older plants are taken 
out of Operation, Of the country's total of 15,000 MW installed 
Capacity 520 MW is mclear, and although the goverrmment made a deci- 
sion in principle six year ago to install three more nuclear plants, 
discussions on specific proposals are expected to Occupy at least two 
or three years yet. As 


An increased role for coal in industry is also forseen in the 
memorandum, which talks of fluidised bed canbustion accounting for 
the use of five million tommes of coal in the year 2000, This is ex- 
pected to require an investment of at least 1% billion guilders 
(£1=4.4 guilders). 


Eventually, new technologies of in situ gasification and hydrau-- 
lic mining will be needed to exploit the 100 billion tonnes of coal 
lying beneath the entire country at currently non-viable depths of 
1,500 to 6,000 sletres. -In the meantime, an investment of three bill- 
ion guilders will be required for the gasification of 7% million 
tonnes of coal annually for industrial fuel ani chemical production, 


This coal gas will also be used in a mix with high-calorific 
North Sea or Algerian gas, or even burnt in power Stations 7 an area 
in which Shell and the utilities have already taken an intitiative. 


In a Separate report, a group of Dutch industrics has concluded 
that the role of coal shoul¢ be even bigger than the government in~ 
tends, and they call for an expenditure of 25 billion guilders (in 
contrast with the official estimate of 10 billion) to get the coal 
industry into gear by the turn of the century. They want reserves 
to be re-exploited at a quicker pace, and they urge demonst ration pro- 
jects in gasification and fluidise2 bed canbustion within the next two 
years, To see this canbustion revolution on its way, the indus- 


Conti. e- <a 4/- 


trialists suggest, Holland should have a national energy fund and a 
special under minister for energy (which at present remains in the port- 
folio of the Minister for Economic Affairs). 


A corollary of both the government's ani the industrialists’ dre- 
ams for Dutch coal is that research and development will be required to 
ensure that the environment remains as clean as it is currently ona 
gascominated energy regime, Anticipating an increase in coal use from 
14 million tonnes now to 26 nillion tonnes a year by the end of the 
century, the government is setting up a national R & D programme to 
concentrate on atmospheric problems, pressurised fluidised-bed com- 
bustion and coal gasification, while applications will be explored for 
fuel pas desulphurisation work already carried out elsewhere. 


Altogether, the research effort will cost 750 million guilders 
over the next five years. 


(Nature, 284, 5753(March 20, 1980) p. 202) 


Oxygen Ion-Conducting Ceramics: A New Application in High-Temperature - 
High-Pressure pH Sensors 


By Leonard W, Niedrach 
(Abstract) . 


Membrane electrodes fabricated from yttria-stabilized zirconia, 
a representative oxygen ion-conducting ceramic, show a linear voltage 
response to pH over the range 3 to 8 at 285°C amd a pressure of 1200 
pounds per Square inch (82 atmospheres), Test units have been oper- 
ated contimously at 285°C without failure for periods as long as 9 
days. Unlike sensors which are based on electron transfer couples, 
such membrane electrodes are insensitive to changes in the oxidation- 
reduction enviroment and, in turn, exert no influence upon the en- 
virOment. Such ceramic membranes can therefore be used for the 
direct measurement of the pH of geothermal brines, of water in nu- 
clear reactors, and in high-temperature thermodynamic studies on 
aqueous systems, 


(Science, 207, 4436 (March 14, 1980) pp. 1200-202) 
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Recent advances in polarized electron sources 
By Daniel T, Pierce & Robert J. Celotta 


IN his article "Polarized electrons are going around in circles" (News 
& Views 283, 248; 1980) C.B. Lucas notes that recent advances ir sources 
~£ pOlarized <'>cronc should provide insights into fields 1s diverse as 
neutral currents, surface physics, and molecular Optical activity. He 
calls attention to recent developments in atomic physics-based polarized 
electron sources and to the fact that beams of electrons and positrons 
become polarized as they circulate ina storage ring. We would like to 
describe some very recent advances that have been made in the develop- 
ment and application of solid state sources of polarized electrons. 


Extraction of electrons from a ferromagnetic solid offers a con- 
ceptually elegant source of polarized electrons, The electrons are 
aligned by an external magnetic field and exist in densitics:- un- 
obtainable in aligned atom beams, A very useful source has been de- 
monstrated using field emission from a tungsten tip that has been coa- 
ted with europium sulphide. At the operating temperature of 10K, the 
EuS is ferromagnetic and acts aS a Spin filter. A pOlarization of 0,85 
is obtained at currents up to 10 nA, Most notably, the sairce has very 
high electron optical brightness and will be useful in applications 
requiring highly cOllimated, highly focused beams, 


The most recently developed solid state source of polarized ele- 
ctrons uses photoemission from gallium arsenide, When Gass is irra- 
diated with circularly polarized light, the electrons excited from 
the maximum of the spin-orbit-split valence band may be polarized up 
to a theoretical value of 5C% Gads is one of those special mater- 
ials in which, by application of caesium am oxygen to the surface, 
the vacuum level can be lowered below the bulk conduction band minimum 
to produce the so-called ‘negative electron affinity’ emitter, 
Negative electron affinity GaAs is not only an extremely efficient 
photoemitter but the electrons can be polarized. When the light is 
modulated from right to left circular polarization, the direction of 
che polarization cf the electron beam is also modulated, facilitating 
the use of very sensitive signal detection techniques, 


A source of polarized electrons utilizing GaAs has been built which 
produces a continuous beam with a polarization of #=43%, and a beam 
current of 20gsA has been obtained for one milliwatt of incident cree 
larly polarized light. A pulsed GaAs source has produced microseco 
pulses of several hundred milliamperes at a 120Hz repetition rate’. 
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In a sense, the Gads source is the solid state analogue of the 
source utilizing the ‘Fano effect’ in caesium discussed by Lucas. The 
higher density of the solid provides much more intense electron beams; 
typically three orders of magnitude more intense than existing Fano 
effect sources, The energy spcead of the Gads source is i20meV 
FWHM, and the effective source area is determined by the focus of the 
circularly polarized light, typically 0.5 mm diameter, The electron 
optical brightness is second only to the BuS/W field emission source, 


The Fano effect in Cs can produce electron beams nearly 1002 
polarized, In most experiments the lower polarization of the Gads 
SOurce is easily compensated by increasing the intensity of the beam, 
but there are experiments, for example, where target’ damage is a 
problem, where higher polarization is required. There is hope of in- 
creasing the polarization of the GaAs source by Lifting the degener-~ 
acy at the valence band maximum by (1) stressing the crystal (2) pre- 
paring epitaxially- grown multilayer structures to confine the electron 
in one-dimensional potential wells, or by using (3) crystal field spli- 
tting in chalcopyrite semiconductors such as CdSids2 or CdGeF2 , which 
are ternary analogues to Gads. 


The GaAs source has already been very effectively applied at SLac 
to meaSure the parity non-conServation in inelastic scattering of 
20 GeV polarized electrons from hydrogen am deuterium . It has been 
used to observe the surface magnetization of ferromagnetic nickel 
through the exchange interaction in low energy polarized electron sca- 
ttering experiments, It has also been used in polarized electron 
diffraction studies of single crystal tungsten, The recent demon- 
Strations of the characteristics of this type of source have led to 
the constriction of such devices by nearly every group engaged in pola- 
rized electron scattering. 


We agree completely with Lucas that there are now many exciting 
research Opportunities because of recent advances in polarized ele- 
ctron sources We believe that the new solid state source tecnnology 
will play a significant part. is . 


(Nature, 284, 5754(March 27, 1980) pe 308) 
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Aca en meena FOR SOLAR ENERGY SILICON: COST AN\LYSIS OF UCC SILAN& 


. By Garl L. Yaws et al. 
€ Abstract ) 


New technologies’ for producing polysilicon are being develo- 
ped to provide lower cost material for solar cells which convert sun- 
light 4nto eicctricity, This article presents results for the UCC 
Silane Brocess (Union Carbide Corporation Silane Process), Other pro- 
cesses being develoned will be presented in forthcoming articles, 


Cost, sensitivity and profitability analysis results are presen- 
ted based ona preliminary process design of a plant to produce 1000 
metric tons/yr of silicon by the UCC Silane Process, The profitability 
results indicate a sales price of 9.88 $/k of silicon (1975 dollars) 
at a 20 per cent DCF return on investment after taxes. These results 
indicate good potential for meeting the 1975 LSA cost goal of $ 10° 
per & $s Ve 


wi, 


“(Solar Energy, 22, 6 (1979) pp.5 47-53) 
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Infomation Science ani Scientists in 2001 
Charles T. Meadow (Drexel Univ.) in Journal of Infomation 
1(4):217=22, Oct 79 : 


...'By the beginning of the next century we can cxpect: 

(1) a dimimtion of the importance of the printe’ word in 
avour of electronically distributed magnetic recordings; 

(2) a lessening of human effort in deciding what infomation 
to record 2nd how; rather we will tend to recor] nearly 
everything and postpone until retrieval time the intellectual 
work of eeciting what is important; (3) a smaller number of 
information depositories am a larger number of service in- 
stitutions; (4) the disappecrance of the scholarly journal 
as a bound, tangible entity, in favour sf the ‘journal! as 

a collection of independently published articles, individually 
distributed to consumers on demand; (S) electronic conferen- 
cing replacing many of today's face-to-face meetings," 
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(Source: Current Contents - thy. Ghem, & Barth Sciences x 
20, 17(April 28, 1980) p.14) 
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DIRECT USE OF SOLAR ENSRGY FOR WATER DESAL INaT ION 
By &.M.A. Moustafa et al. 


( Abstract ) 


Solar energy utilization in three different types of solar 
deaalination system is considered. The overall efficiency of a typical 
basin type solar desalination plant is 30 per cent or lower, The major 
design factors affecting energy utilization are basin temperature, con- 
densing surface temperature and ambient air temperature. Basic refle- 
ction and themal radiation from the evaporating Surface and trans- 
parent cover are the major sources of heat energy loss in a solar still, 
The efficiency of a solar deSalimtion plant can be improved by con- 
trolling radiation from the plant basin and by the reuse of the latent 
heat of condensation, 


(Solar Energy, 22, 2(1979), p. 14@=48). . 
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THERMAL ANALYSIS OF BLACK LIQUID CYLINDRICAL PARABOLIC COLLECTOR 
By B.J. Huang et al, a 
ee ( Abstract ) tied pets. 
In the present paper a simple theoretical analysis and an ex- 
periment are carried out for a modified concentrating collector which 
consists of a cylindrical parabolic reflector, a transparent glass tube 
centered along the focal line, and a highly absorbent black Liquid 
which flows in the glass tube to directly absorb the concentrated solar 
beam radiation, The analytical results are presented in nomalized 
clea tgs proved to be in very good agreement with the experimental 
results, 


(Solar Energy, 22, 3(1979). pp.221-24) 
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HiALTH AND SaFETY HAZARDS aSSOCIaTED WITH SOLAR CONCENTRATION SYSTEMS 
By Lawrence L, Young III 


( Abstract. ) 


This paper discusses the primary health and safety hazards 
aSsociated with solar concentration systems, The limiting hazard is 
chorioretinal damage. This article also discusses the methodologies 
derived to compute the unique Safety and health hazards associated 
with solar energy collector and receiver SyStems., Research in this 


area is contiming, especially for eye hazards, with more extensive 
work planned, 


(Solar Energy, 22, 4(1979). ppe 329-33) 


imy> 


SCIENCE NEWS 


-dAuStralia orders Agent Orange inquiry 


THE Australian goverment announced last week its intention to 


“study the effects of Agent Orarce the dioxin containing herbicide 


used by the US to defoliate the countryside in Vietnam, Following a 
compaign by community and servicemen's groups, the government has 
granted §2 million to survey the health of 41,000 dustralian service- 
men who were exposed to the chemical during the Vietnam war. In 
addition, the health of the families of the exposed servicemen will 
be studied, The study will be carried out by the Commonwealth 
Institute of Health of Sydney University, Veterans organisations 


-have criticised the proposal saying that the survey will take too 


long to complete to prevent injury to those exposed, Mr K.G. 
Schultz, natiomal secretary of the Returne Services League, said 


that a smaller Sample would provide sufficient information about ill 


effects faster than the full survey. The Vietnam Veterans Action 


,Association said it already had an overwhelming casé for compen- 


Sation with cases of birth defects that included missing limbs, 
club fect and cleft palates, (Nature, 284, 5756 Cipril 10,1980) p.506) 


UKAEA agrees PWR cracks a hazard 
(Extract) 


In a Supplementary memorandum to the select committee on erergy, 
the UK.atomic Energy authority has agreed that the possibility of pre- 
Ssure vessel cracks constitutes an insufficiently explored hazard of 
pressurised water reactors accOrding to a report in The Times, The 
semorandum conmecs with the analvsis of Sir Alan Cottrell (Natu:ie, 

28 February page 803) that cracks as long as one inch could develop 
without detection in the pressure vessel which could lead to a rapid 
uncontrollable break resuiting in a complete lc s of coolant accident. 
Development of more advanced detection techniques than were previously 
thought necessary is required before the american designed PWR 

can be used in the UK, "It is vical chat the necessary deve lopment 
work be undertaken as a matter of urgency" the memorandum is reported 


as Saying... 


(Nature, 284, 5756 (april 10, 1980) 'p. 506) 


Space goes on and on 


New measurements reported last week seem to provide added support for the 
contention that the Umiverse will contime to expand for ever, rather 
than eventually change over to a contraction that would eventually re- 
produce the fiery conditions of the big bang. The measurements are the 
major preliminary results of the Einstein satellite, otherwise known as 
the High Energy Astronomical Observatory-2, an Earth orbiting craft 
equipped with an X-ray telescope that was launched last November, 


What the Einstein satellite, as HEAO-2 is known, has found is unex- 
pectedly intense X-ray emission from quasars more than 10 million light 
years fron Earth. At a colloquium in Cambridge, Massachussetts, last 
week, Harvey Tananbaum of the Harvard Smithsonian Center for Astro- 
physics announced that the X-radiation from the distant quaSars may 
account for a significant proportion of the widespread low-level back- 
ground of X-rays that has been detected through out the heavens, 


Up to now, the most popular theory to account for this background 
has involved the presence of extremely hot gas, invisible except through 
X-ray emission that pervaded all of space, If it existed, such gas 
would provide much of the “missing mass," necessary to close the Uni- 
verse, but gravitationally pulling back its ogter reaches and therefore 
Causing the expansion eventually to halt, But the pinpointing of the 
intense X-radiation from quaSars Suggests that there just isn't enough 
hidden mass in the fom of gas to hold the Universe from external ex- 
pansion, The closed Univers2 isn't dead yet, but the evidence against 
it is plainly piling up. 


(New Scientist, 82, 1149 (april 5, 1979) p.4) 
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Quantum Theory and Re-lity 


Bernard d'Espagnat (Univ, Paris) in Scientific American 
241G)i 158-81, Nov 79 


eee'The doctrine that the world is made up of objects whose 
existence is independent of human consciousness turns out 


to be in conflict with quantum mechanics and with facts 
established by experiment," 


(Source: Current Contents ~- Life Sciences, 
23, 4Qan, 28, 1980) p. 15) 
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US company increases production ten-fold 


THE US drug company G 2 Searle & Co announced last week that it 
plans to increaSe its fibroblast interferon production "six to tenfold" 
by the middle of 1981, Facilities are also being set aside for con- 
jectured production by genetically engineered Escherichia coli, 


A new 
plant will be built at Searle's High Wycombe, UK, Factory 


"But this project is purely for research and development", says 
Searle's director of research and biological development at High 
adycombe, Dr Brian Richards, "Jt will cost us £6475 million, and we 
don't intend to make a profit out of it", 


Searle's increased fibroblast interferon production will be supp- 
lied to the Anderson Hospital of the University of Texas for clinical 
tests of the drug in cancer control, The trial has been designed to 
match an earlier one with leakocyte interferon; it is the first on 
cancer patients with interferon from fibroblasts, although there has 
been a Successful trial on patients suffering from herpes keratitis of 
the eye (where the application was external), ‘The difference between 
fibroblast and leukocyte interferon is not just that they come from 
different kinds of cells, By several laboratory criteria they also 
differ in structure, What is not yet clear is whether this will 
affect their therapeutic value, 


Two-thirds of the space in the new plant will be set aside ona 
conjecture: that within 18 months strains of genetically engineered 
Escherichia coli will exist which can compete with fibroblasts in in- 
terferof’ production, 


Charles Weissmann in Zurich has produced E. coli which manu- 
facture. one or two moleqiles of interferon per cell," says Dr Richards. 
"I'm quite satisfied he has the right gene product, but the problems 
are gOing to come in trying to improve the efficiency," 


Searle hes in fact constructed bacteria carrying other genes that 
are expressed with high cfficicacy - "we have cells producing haemag- 
glutinin at 1% of total protein o- the cell" says Richards, Enough 

is not yet known about express ion ef ficiency to predict whether such | 
bacteria containing the interferon gene in place of the haenigs ors 
gene, would be equally efficient, but apparently it gives ‘cause for 
hope", 

Searle's current interferon production is roughly one quarter of 
world production, including leukocvte interferon, he estimates. So 
with the increhsed fibroblast procuction alone, world interferon 
production will increasc two Or three -fold. "Ultimate ly costs might 
fall by a factor of 100 to L000", Richards 8 Comares . ier seit 
costs would then be on a pat witn those of antibiotics, 


(Nature, 284, 5752(March 13, 1980) p.115) 


“62 '$ 
Third World now dominates leather work 


(Extract) 


...Today, developing countries have a large Capacity for tanning hides and 
producing shoes and other articles, which they 2:xpoOrt. to indus tralized 
countries, 


Whereas, over a time Span of 13 years, leather and raw hide exports 
from developing countries have remained stable, leather and shoe exe 
ports have soared, with increases of 594 percent and 548 percent res- 
pectively, The important difference in qualitative terns is that in- 
Stead of solely exporting the raw materials, they now also export their 
work, 


(Ceres, 12, 2(March/dApril, 1979) p. 11) 


Mud silos ease stOrage problems in rural China 
(Extracts) 


Its raw materials consist of mud and straw, and its inventors are 
the peasants of northeast China... 


e+. A foundation 1m thick is laid in rock and cement (the only time 
during construction that this material is used), for protection again- 
St dampness and rodents. Work then begins on the walls, which con- 
sist of a mixture of mud am of either rice or millet straw, 25 cm 
thick, Work progresses ‘in stapes of ‘26 cm; when this Adtitphe: is. reumled, 
the wall is left to dry for a day or two; otherwise, it would collapse 
under its own weight, The practice is to erect several silos ata 
time, so that while the wall of one is drying, work can begin on ano- 
ther. When construction is complei:d, the sile is roofed with boards, 
Straw, reeds or other waterproof materials, «a wooden chute is, of 
course, placed at the base for discharging the grain. The silo'ts in- 
side walls are lined with lime, ami a few holes are made, for taking 
grain samples, 


(Geres, 12, 2(March/April, 1979), p.11) 
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Japan produces enriched uranium 


THE Japanese goverment announced on 26 December that it had produced 
enriched uranium from its own factories, Previously, Japan has relied 
on the US for its supplies of enric' ed mclear “uel, <A factory in 
Ningytoge in the western part of the country has produced 300 kg of 
uranium with a 3.2% concentration of *35U the fissionable isotope of 
uranium, (°-°U has a natural abundance cf 0,722%). By 1981 the coun- 
try is expected to produce 50 tonnes of enriched fuel annually, The 
uranium will be used to fuel Japan's rapidly expanding nuclear progra- 
mme which envisages the construction of an additional ly power plants 
in the next five years, a doubling of present capacity, Enriched ura- 
nium at this level can also be used to construct fission bombs. 


(Nature, 283, 5743 (Jamary 10, 1980) pe 121) 


Dynamical test of the law of gravitation 


By HiromaSa Hirakawa et al. 
(Summary ) 


Although well established in the reaim of celestial mechanics, gravi- 
tation between two masses has not yet been thoroughly examined ina 
laboratory. There have been several tests of the interaction since 
the Cavendish's celebrated expe riment » most of them measuring the 
Static attraction between two Spherical masses at a distance R less 
than 0.8 m. The gravitational interaction is weak and, in contrast 
with the electromagnetic interaction, there is no effective means to 
shield it. It has therefore proved difficult to increase the distance 
R over Lm. Under the circumstances several authors have noted that 
the existing experimental data do not exclude . possible term which 

is added to the newtonian 1/f pot>’ 721, Meanwhile, on the grounds of 
elementary particle physics, a number of theoretical papers 

have been published predicting additional terms which vanish rapidly 
at R=<~-, We now report a test of the law of gravitation in a range 
of Rup to 4,2 m. The experiment is based on a low frequency dynam i- 
cal quadrupole-quadrupole interaction between twO maSses, which was 
first observed by Sinsky and Weber . Our result agrees with the 
inverse square law within the accuracy of the experiment, 


(Nature, 283, 5743 (January 10, 1980) pp. 184-85) 
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Stanford announces new ccatre for electrea-« 


THE University of Stanford has announced plans for a new 
Center for Integrated Systems, bringing together in a single 
research laboratOry individuals with expericnce in physics, 
mate rials science, elcetrical cngincering and computer re- 
search to work on very large scale integrated systems (VLSI) 
for industry and business managenc note 


"Our goal is to make Stanford the premicr centre in the 
world for VLSI research" said Dr Jancs F Gibbons, professor 
of clectrical engineering, in announcing plans for the $15 
million centre, 


The three goals of the new centre are: to produce appro- 
ximately 100 MSc and 300 PhD graduates per year ("tommorrow's 
technological leaders" according to Brofessor James Mcindl); 


to promote research, including the development of working design 


automation capability and computer-manased fabrication faci- 
lities; and to offer, via instructional television and vidco- 
tapes, now cOurses, conference and workshops “designed to keep 
scicntists and engineers now employed in industry abreast of 
rapid developments in the field." Funding will come principally 
from government and industry sources, 


(Nature, 284, 5751 (March 6,1980) p,.6) 
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Tooth-Making Genes Found in Chickens 
In Science News 117(10): 149, 8 Mar 80 


»»."Chicken tecth have been coaxed out of their evOlut ionary 
hiding place by scientists using tissue transplant technie« 
ques. Edward J, Kollar and Christopher Fisher (Univ. 
Connecticut Sch, Dental Med.) have produced four canplete 
tecth derived substantially from chick embryonic tissue, 
They believe their achieveaent indicates that the genes 

for making tecth were not lost from birds! repertoire 
during evolution, but rather that change in the pattern of 
embryonic development rendered those gcnes silent and all 
birds toothless," This article concludes: "With recently 
developed genetic and tissue transplant techniques, stu- 
dents of evolution may soon obtain as much infOrmation from 
history coded in the genetic material of living creatures 
as they do from the preserved traces of those long dead," 


(Source: Current Contents - bkhy. Chen, Sc., 
29, 19(May 12, 1980) p,16) 
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